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EFFECT OF ESTROGENIC HORMONE ON ADVANCED 
CARCINOMA OF THE FEMALE BREAST 

JULIAN B HERRMANN, MD 
FRANK E ADAIR, MD 

AND 

HELEN Q WOODARD, PhD 
MEW YORI^ 

T he favorable results obtained bj a group of English 
investigators ^ from the use of estrogenic hormones in some cases 
of advanced carcinoma of the female breast prompted us to trj this 
tlierapeutic procedure We selected 17 patients for study Thirteen 
patients had pnman inoperable cancer, for which no previous therapv 
had been administered Two patients had recurrent lesions in the same 
breast several years after treatment of inoperable caranoma by irradia- 
tion Of the remaining 2 patients of this group, a caranomatous ulcer 
had dev eloped m the mastectomy scar of 1 and recurrent nodules in the 
skm of the thoracic wall of the other A biopsy speamen which was 
positive for cancer was obtained m every case 

These 17 patients were treated exclusively with a synthetic estrogenic 
hormone (ethinyl estradiol) administered orally One milligram of 
this substance, according to some investigators,® is the equivalent of 
7 to 20 mg of diethylstilbestrol In the present mvestigation the dose 
of ethinyl estradiol varied from 0 15 to 0 7 mg daily On the basis of 
the lower figure given previously, this would be equivalent to at least 1 0 
to 5 0 mg of diethylstilbestrol daily 

The data in connection with these 17 patients have been tabulated 
(table) The ages of these women ranged from 40 to 77 years Five 
patients were younger than 60 years The 40 year old patient was the 
only one who was not in the postmenopause period The duration of 
the estrogen treatment varied from two to eleven months 

From the Breast Department of the Memorial Hospital for the Treatment of 
Cancer and Allied Diseases 

1 (a) Discussion on Ad\anced Cases of Carcinoma of the Breast Treated b 
Stilbestrol, Proc. Ro> Soc. Med 37 731, 1944 (6) Haddow, A , Watfanson J, 

and Paterson, E Influence of Synthetic Oestrogens upon Advanced Ifahgnant 
Disease, Bnt M J 2 393, 1944 

2 Soule, S A Omical Trial of Ethin>l Estradiol, Am. J Obst. &. Gjnec. 
45 315 1943 Allen, W The Biological Actwntv of Various Estrogen; Soutn 
M J 37 270, 1944 
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RESULTS 

In this group of 17 patients 7 died of the disease from four to eighteen 
montlis after the institution of estrogen therap}' One died of coronary 
occlusion after six Meeks of treatment Five of the deceased patients 
Mere less tlian 60 years of age Only 1 of the latter group (case 6) 
manifested a transient fa\orable response to the therapy One patient, 
in poor condition Mhen first seen at this clinic, was unable to return 
after fi\ e m eeks of therap}’’ because her condition rapidly deteriorated 

Sei en ot the total number of patients, or 40 per cent, exhibited some 
clinical improi ement Preexistent carcinomatous ulcers became smaller 
in cases S and 15 and healed completel 3 ' m case 13 The changes produced 
in case 15 are shoMTi in figure 1 In case 12 a protuberant nonulcerated 
cancer mass decreased in size (fig 2) A diminution m the size of 
the breast mass and a solidification ol an area of softening M'ere 
exlubited m case 10 A decrease m the size and extent of pulmonary 
metastatic lesions M-as reiealed m cases 6 and 11 This is shoMn in 
figures 3 and 4 The fungating lesion arising from the breast of the 
patient m case 6 continued to increase in size during tlie penod of 
regression of the pulmonarj' lesions This patient died eighteen months 
atter tlie mstitution of estrogen tlierapj The other 6 patients in this 
group are in apparent good condition The disease has regressed in 
each instance, but in no case to date has it entirelj disappeared These 
patients haie been under observation for periods ranging from four 
to nine months 

Altliough there Mas no clinical evidence of improvement in case 
2, speamens for senal biopsies taken during tlie course of the treatment 
revealed c^ToIogic clianges One biops}' specimen taken after five months 
of therapj Mas descnbed b}' Dr Fred StCMart as folloMS “Alammar} 
caranoma infiltrating dermal l 3 mphatic vessels and blood vessels is 
present The appearance is slightlv abnormal in that the nuclei look 
■unusuall 3 h 3 -percliromatic and irregular The C34oplasm is unusually 
abundant and a httle granular Mitoses are abundant There is nothing 
peculiar in tlie onginal tumor , hence these changes are definite ” 

The patients tliat responded favorabl 3 ' manifested the improvement 
vvathin the first lOur to six Meeks It appeared tliat if favorable results 
vv ere not obtained relative^ earl 3 the continued use of the hormone would 
be ineffectual Ivlost of the women treated experienced a feeling of 
well-being while under estrogen therap 3 ' A few gained in weight 
One patient (case 10) gained 8 pounds (3 6 Kg ) Six of the 7 patients 
in whom favorable clianges were produced b 3 ' the hormone were ov'er 
60 vears old 

The hormone induced uterine bleeding in S patients during the 
course oi the treatment On 1 occasion a severe hemorrhage occurred 
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Fig 1 (case 15) — A, the left breast is seen to he filled with a nodular mass, 
abo\e tvhich is a large area of ulceration and lateral to this a smaller area of 
impending ulceration D, this photograph was taken after two months of estrogen 
therap\ The mass in the breast has regressed decidedlj The ulcerated area has 
filled in and the area of impending ulceration has disappeared 



Fig 2 (case 12) — A, there is an area of impending ulceration at the medial 
aspect of the lesion B, after tw o months of estrogen therapj the area of impending 
ulceration has disappeared C this is a profile siew of the protuberant lesion shown 
in A before estrogen therapj was initiated D this is the profile \iew of the pro- 
tuberant lesion after two months ot estrogen therapy \ comparison with C 
re^eals a striking regression of the lesion 
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A.fter t\\ o months of estrogen therapy % aginal smears = \\ ere made m 
6 patients (cases 11, 12, 13, 15, 16 and 17), the technic of Shorr^ 
and of Papanicolaou = being followed 1 he c} tologic changes associated 
M ith estrus Inch have been described by these investigators w ere present 
m each instance In some of the women m the sixth and se\enth 
decades the breasts became tuller and the o\erljmg skin pink 



Fig 3 (case 6) — A extensive pulmonarv metastases mav be seen B this 
roentgenogram was made after three months of estrogen therapv The regression 
of the metastatic lesions mav be seen bv comparison with the preceding figure 



Fig 4 (case II) — A there is a large metastatic area near the base of the right 
lung B, this roentgenogram, taken after two months of estrogen therapv, shows 
the lesion at the right base to have decreased in size bv almost one half 


3 Dr Anne C Carter of the Department of Endocnnologj , New York 
Hospital interpreted these smears 

4 Shorr, E An Evaluation of the Clinical Application of the Vaginal 
Smear, J Mt Smai Hosp 12 667, 1945 

5 Papanicolaou G The Sexual Cjcle in the Human Female as Revealed 
bv Vaginal Smears Am J Anat (supp) 52 519, 1933 
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^Iild toxic reactions, which were CMclenced b} abdominal cramps 
and nausea, w ere experienced b\ most ot the patients in the earl} stages 
of treatment, e\en with relatnel} small doses of the estrogen A 
tolerance was quick!} established, howeier, so that the dose could be 
mcreased rapidl} In 1 patient (case 7) edema of the legs and ankles 
de\ eloped, which was in all probabilit} a toxic manifestation of the 
estrogen 

jMonthl} determinations ot the serum calcium, phosphorus and 
alkaline phosphatase le\els were made in all patients except 3 (cases 
1, 14 and 17) In no case was there defimte eiidence that an alteration 
in the serum calcium or alkaline phosphatase contents was induced 
b} estrogen therap} There was a significant drop m the serum phos- 
phorus lei el m 6 patients In the remainder no appreaable change 
w as noted It is of interest that Buchw aid and Hudson,® w orkmg w ith 
male rats, found that a subcutaneous daih injection of dieth} Istilbestrol 
did not influence the serum calcium leiel but did produce an apparent 
decrease in the serum phosphorus content 

There were no significant changes noted m routine exammations of 
the blood and urine except in 1 patient (case 11) This patient had 
sugar (3 plus) m her urine at her initial Msit to the clinic A determina- 
tion of blood sugar content rerealed a h} pergh cemia of 276 mg per 
hundred cubic centimeters The patient had suffered trom poh una and 
noctuna tor mam months but was unaware ot the cause She had 
neter recened treatment, nor had she e^er been on a low carboh}drate 
diet She was asked to continue with her usual diet No insulin was 
gnen Atter two weeks of estrogen therap} her blood sugar content 
was 206 mg per hundred cubic centimeters, and at the end of six 
weeks of estrogen treatment it was 140 mg Her unne at this time 
was sugar free, and the urinarj symptoms had disappeared She was 
eating carbohydrates in abundance 

COMMEXT 

The onl} group of patients with adyanced carcinoma ot die breast 
treated by estrogens reported to date is that of the English im estigators “ 
In that symposium ten ph}sicians pooled their cases, yyhich totaled 100 
Our findings do not differ essentially from theirs An important point 
of agreement is that the fayorable results are obtained predominantly 
m yyomen aboye the age ot 60 

The results ot the present imestigation suggest that estrogens haye 
a decidedly deleterious effect on yyomen m the younger age group 

6 Buchyyald K, and Hudson L The Biochemical Effect' ot Sex Hormone' 
•\cid and Mkaline Phosphatase \ctiyity Calcium and Pho'phorus Endocrinology 
35 73 1944 
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This appeared to be most striking m the 40 year old patient (case 3), 
who was menstruating regularl}^ AVhen first seen m the clinic her 
general condition as good despite the mass in the right breast and right 
axilla Roentgenograms revealed no evidence of disease in the lungs, 
lumbar portion of the spine or pehis Soon after the institution of the 
estrogen therap} hei condition deteriorated Within three months she 
i\as bedridden, and she died about one month later A comparison 
of A and B in figure 5 rei eals the progress of the disease in ten weeks 
In figure 5 B the opposite breast is seen to be im olved This breast is 
edematous, and the nipple is retracted The rapid progress of the disease 
may hare been the result of a specific action of the estrogen, or it ma} 
have resulted from lascular changes produced m the breast b}' the 
hormone 



Fig S (case 3) — A, this is a photograph of the breasts before estrogen 
therap> was instituted. The deformitj of the right breast, retraction of the nipple 
and pigskin appearance are clearlv delineated The left breast is apparently normal 
B, this photograph was taken after ten weeks of estrogen therapy Comparison 
with A reieals the striking change that has taken place in the right breast and also 
the edema, retraction of the nipple and pigskin appearance now present in the left 
breast 

Both estrogens and androgens " apparently exert an inhibitor} effect 
on carcinoma of the female breast The pituitary gland may be the 
common denominator Moore and Price ® have presented evidence that 
the pituitar} may be influenced b} the sex hormones The} found 
that gonadal hormones of either sex exert a depressing effect on the 
hypophysis of male rats, which results m a diminished amount of the 

7 Adair F, and Herrmann J The Use of Testosterone Propionate m 
Ad\'anced Carcinoma of the Breast, Ann Surg 123 1023, 1946 Herrmann, J , 
Adair, F , and Woodand, H Further Experience with Testosterone Propionate 
m Osseous Metastasis from Carcinoma of the Female Breast, to be published 

8 Moore, C and Price, D Gonad Hormone Functions and the Reciprocal 
Influence Between Gonads and Hipophisis with Its Bearing on the Problem of Sex 
Hormone Antagonism Am J Anat 50 13 1932 



GRANULOMAS CAUSED BY SURGICAL SILK 
AND COTTON SUTURES 


THOMAS G ORR, MD 

KANSAS CITY KAN 

TNFECTION in clean i\ounds tolloiMng the use of surgical silk or 
cotton sutures is relatnel> uncommon tv hen careful technic 
is employed When infection does occur, it is usually minimal and 
produces a small stitch abscess or sinus tract In rare cases a late 
infection dev'elops several months following the primary operation, 
which forms a small abscess about one or more sutures surrounded by 
granulation tissue and a dense wall of fibrous tissue 

The following 5 cases are examples of granulomatous lesions which 
lev^eloped after the use of surgical silk and cotton m clean wounds (fig ) 

REPORT OF CASES 

^ 1 — H V, a jouth aged 19, was operated on March 6, 1941, for an 

lA, nguinal hernia on the left side. Size 000 interrupted surgical silk 

U was used Size 0000 surgical silk was used lor ligatures 

The X u healed per primam Two months later some discomfort was 
noted u htx gion of the scar A few davs following the onset of the dis- 
comfort a wei g appeared beneath the lateral end of the scar The swellmg 
was tender, ut p<. n was never severe The paUent was readmitted to the hospital 
Julj 3, 1941, approximateb four months after his operation A mass 6 bv 8 cm 
was visible and palpable beneath the lateral half of the scar An incision was 
made through the scar, and a sinus tract was found e.xtending from the aponeu- 
rosis of the external oblique muscle to the purse stnng suture used to ligate the 
neck of the hernial sac. An abscess 2 bj 2 5 cm surrounded the purse stnng 
suture. The purse string suture and two small sutures were removed from the 
abscess and sinus tract A hemoij'tic staphv lococcus was grown from a culture 
of pus 

Case 2 — R S , a woman aged 28, was operated on Sept 17, 1942, for an intes- 
tinal obstruction following a pelvic operation The obstruction was released 
and a Witzel enterostomv was done above the site of obstruction The enterostomv 
tube was sutured m the wound The fasciae were closed with size 000 surgical 
silk Size 0000 surgical silk was used for ligatures The wound healed per 
pnmam A sinus tract persisted after removal of the enterostomj tube on the 
eleventh postoperative daj The sinus tract did not heal until a stitch was removed 
six months after the operation In December 1943, approximatelv fifteen months 
after the operation for intestinal obstruction a shghtlv tender swelling was noted 
beneath the scar The swelling persisted until the patient’s admission to the 

37 
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hospital on June 25, 1944, ti\ent}-one months after the operation There was a 
mass beneath the abdominal scar measurmg approximatelj 5 b\ 10 cm The mass 
was firm and slightlj tender On exploration a small abscess caMty, surrounded 
bj a thick fibrous wall, was found extending along the suture line m the fascia, 
which was filled with thick pus and granulation tissue Nine surgical silk sutures 
were remoied Healing was prompt after remo\al of the surgical silk sutures and 
drainage 

CxsE 3 — A. woman aged 60 was operated on Dec 29, 1944 A colectomj on 
the nght side was done through an oblique incision in the lower part of the 
abdomen The wound was closed m lajers with size 000 surgical silk Size 0000 
surgical silk was used for ligatures A dram was placed m the lateral end of 



Locations of granulomas which developed from two to twentj-two month'; 
following the primary operations A and B, mgumal hernias repaired C, supra 
pubic inci'ion lor postoperati\ e intestinal obstruction D oblique incision for 
resection oi right side of the colon 

the incision In August 1945 eight months after the operation, a painless swell 
mg was noticed bj the patient beneath the lateral third of the scar She wa" 
readmitted to the hospital and a mass imoUing the scar, 4 br 5 cm, was excised 
on Oct 27 1945 ten months after the primarj operation The mass was com 
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posed of dense fibrous tissue, in the center of \\hich a small abscess was found 
Surgical silk sutures were found in the wall of the granulation tissue of the abscess 
A culture of the pus from the abscess grew Escherichia coli The report on 
examination of the tissue was acute and chronic granulation tissue and foreign 
bod\ reaction 

Case 4 — A F, a man aged 67, was operated on March 15, 1944, lor direct, 
indirect and femoral hernias on the left side The three hernias were repaired 
with a McVai t\pe of operation Size 40 interrupted cotton sutures were used 
Size 60 cotton was used for ligatures The wound healed per primam On Jan 
13, 1946, twentj-two months after the operation for hernia, this patient was 
readmitted to the hospital, complaining of a tender swelling m the left inguinal 
region The swelling and tenderness were first noticed two weeks before admis- 
sion to the hospital When examined, the swelling measured about 6 bj 8 cm 
It lai directlj beneath the hernial scar The entire area imohed was indurated 
and tender At operation an abscess contaimng thick pus and granulation tissue 
was drained The abscess extended from the suture line m the aponeurosis of the 
external oblique muscle to the suture line along Cooper’s ligament Four cotton 
sutures were remo\ed from the granulation tissue along the suture line in the 
external oblique aponeurosis A hemoljtic streptococcus was grown from a 
culture of the pus 

Case 5 — J T E , a man aged 50, was operated on for appendiatis m a hospital 
on the West Coast four jears prior to his admission to the Unnersit} of Kansas 
Hospitals on Aug 9, 1946 Three months before admission pain and tenderness 
developed beneath his abdominal scar following hea\'j lifting During the three 
month period before his admission to the hospital, the tenderness persisted and 
a small mass de\ eloped at the site of his appendectomj He was able to continue 
his work On examination a shghtlj tender mass was found beneath the scar 
which measured about 3 by 6 cm It was not attached to the skin and la} deep 
m the abdominal muscles The temperature, pulse rate and leukoc}-te count were 
normal At operation an abscess 2 b} 4 cm was lound miohing the transi ersalis 
and internal oblique muscles The wall of the abscess was about 0 5 cm thick 
Several surgical silk stitches were found in the wall of the abscess The oper- 
ating surgeon reported that the surgical silk used in the muscle and lascia was 
size 1 Culture from the wound showed an anaerobic gram-positive bacillus of 
a tvpe not identified * 

Note — T his patient was operated on after the sketches of the first 4 cases 
were made 

StjXI XIAR\ 

Late infection caused bv nonabsorbable sutures usuallv dev'elops- 
slovvl) Pam is not severe, and the patient maj complain onlv of dis- 
comfort A firm indurated mass forms beneath the scar of operation, 
which IS usuallv slightl} tender There mav be a slight rise in tem- 
perature and leukocv te count \\ hen incised a relativ elv small abscess 
IS found surrounded bv a firm wall of fibrous tissue 1 cm or more in 
thickness 
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Granulomas caused b}' surgical silk and cotton must be uncommon, 
smce the} occurred but four times m several hundred clean operations 
m the Unn ersity of Kansas Hospitals Shambaugh ^ recorded 1 case 
in which a secondai}' abscess developed after the use of surgical silk 
five months aftfer complete healing Leithauser - stated that he has 
abandoned the use of nylon as suture material, smce granulomas may 
form as late as ten months after its use 

1 Shambaugh, P Postopcratne Wound Complications, Surg, Gjnec. & 
Obst M 765 (April) 1937 

2 Leithauser, D J Confinement to Bed for Onl> Twenty -Four Hours After 
Operation Arch Surg 47 203 (Aug ) 1943 



STRANGUUTED INGUINAL HERNIA 

Observations in Fifty Coses 
M V BHAJEKAR, MA, MBBCH, FR.CS 

Honorary Assistant Surgeon, Sir Jornsetjee Jejeebhoy Hospital, 

Honorary Surgeon, Parsee General Hospital 
BOMBAY INDIA 

I N THIS article, based on the observations that I have been able to 
make on the 50 patients with strangulated hernia that came under 
my care during the past few years, an attempt is made to describe the 
morbid anatomic evolution of a strangulated hernia Of these 50 cases, 
12 cases are illustrated, as each one of these depicts a phenomenon of 
certain pathologic significance An analysis of the important findings, 
not involving biochemical or bactenologic investigations, is also included 
in the article 

The anatomic changes that are brought about as a result of the con- 
striction which gradually leads on to strangulation affect (1) the mesen- 
ter}, (2) the blood vessels in the mesenterv and in the bowel wall and 
(3) the w^all of the intestine itself 

From tlie observ'ations based on the changes that take place in these 
three fundamental regions, an attempt is made to illustrate the morbid 
anatomic processes of the disease and to trj' and correlate these changes 
which occur in different parts and also to arrange these in their chrono- 
logic sequence 

A study of the illustrations clearly shows that the morbid anatomic 
changes are not confined to the bowel wall alone but are usuall}’^ present 
in the attached mesentery also of the affected loop In fact, I believe 
that the changes in the mesentery precede those m the mtestmal wall 
The illustrations depict (1) the seven stages in the evolution of a 
strangulated hernia, m their chronologic order, from the stage of mere con- 
gestion to one in which the intestinal loop becomes nonviable, (2) the 
pathologic appearances in the formation of a hematoma, from the stage 
of dilatation of the veins in the mesenter} to the stage vv hen a hematoma 
ma} occup)' a large portion of the mesenterv, and (3) the relation 
betvv een the changes that take place in the mesenterj and the bow el w all 
Thus the following changes are noted 1 The earliest stage is that 
in which a normally cream> pink color of the bowel wall, usually the 
small intestine, changes to one in which it appears flushed (fig 1 A) 

A part of tlie paper was read beiore the staff meeting oi the Grant Medical 
College and Sir Tamsetjee Tejeebhov Group of hospital' 
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Fig 1 — E\oIution of strangulated hernia A (case 5633 of 1938), stage 1 
A loop of small intestine flushed in appearance is seen It has lost its usual 
creamj pink color The blood \e 5 sels coursing on the bowel wall are clearK 
visible There is no mark of constriction the site of strangulation B (case 104 
of 1940), stage 2 The illustration shows a loop of small intestine which is 
cvanosed in appearance The blood vessels on the bowel wall are clearly seen 
The mescnterj is thickened, and the veins in the mesenterj have become visible 
owing to dilatation This is the first stage m the formation of a hematoma 
C (case 5527 of 1938), stage 3 A loop of intestine flushed in appearance The 
blood vessels on the bowel wall are clearlj visible A few hemorrhagic spots are 
seen on the bowel wall D (case 408 of 1939), stage 3 A loop of small intestine 
The loop has lost its normal color and appears flushed The blood vessels on the 
bowel wall are prommentlj seen The mesenteo shows a peculiar appearance 
It shows numerous dotlike hemorrhagic spots These dots in the course of time 
would have gone to form a hematoma This shows the second stage in the forma- 
tion of a hematoma the first stage being dilatation of veins as seen in B 
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2 When the obstruction to the circulation has persisted a little longer, 
the -veins in the mesentery appear dilated and there is thickening of 
the mesenter}, rvith c}anotic appearance of the bov^el -wall (fig 15) 

3 When the obstruction has continued a little longer the edema of 
the mesenter)^ appears to persist, and, m addition, hemorrhagic spots 
appear either m the bov^el uall or m the mesenter}, but cyanosis mar 
be absent (fig 1C and D) 4 At a later stage the hemorrhagic spots 
appear in the cvanosed part of the loop (fig 2 A) 5 At a still later 
period, there may be present a central hematoma in the mesenter}^ or 
small hematomas may appear along the line of the blood vessels m the 
mesentery The bon el -vvall corresponding to this portion of the mesen- 
ter} always shows pathologic changes (fig 2 5, C and D) 6 Still 
later the c} anosis m the bow el w all becomes more stnkmg, w ith appear- 
ance of blue-black bands along the circumference of the bowel vvall in 
the line of the blood vessels, or the bow el w all may appear brow n-mauv'e- 
purple or chocolate colored or like wet blotting paper The hematoma 
m these cases is either large or peripheral (fig 2> A, B and C) 7 When 
the strangulation has reached its final stage, one finds the typical classical 
picture, as usually described in the textbooks on surgeiw , of a nonv lable 
loop of intestine In the particular case illustrated, the mesenter}' is 
seen to be almost completel} occupied bv a large flame-colored hematoma 
(fig 3 5) 

It is interestmg to observe that in ever} case the bowel vvall that 
appears affected alwa}S corresponds to the portion of the mesenter} 
which IS also affected It is noteworthy that the margin of the hema- 
toma and the line of demarcation of the affected and normal parts of 
the loop alw a} s stop short sharply at the line ot constriction It is also 
worth observing that whenev'er the gra} band of constriction was seen 
in this series of cases it was present on onl} one limb of the loop 

One may therefore conclude that the seven stages in the evolution 
of a strangulated hernia are (1) the stage of congestion, (2) the stage 
of c\ anosis vv ith edema of the mesentery and v isible dilated v eins , 
(3) the stage of appearance of hemorrhagic spots, (4) the stage ol 
cv anosis with hemorrhagic spots, (5) the stage of c} anosis of the bowel 
wall wnth a hematoma in the mesenter} , (6) the stage of deeper cv anosis 
vv Ith blue-black bands in the vv all of the intestine or rough, w et blotting 
paper appearance w ith a large or peripheral hematoma in the mesenterv 
and (7) the stage of nonviable loop 

The stud} of several illustrations suggests, as alreadv stated, the 
working of another interesting pathologic process In all the illustrated 
cases it w ill be observ ed that w hatev er may be the changes in the bow el 
vvall the} are invariably confined onh to the part of the intestinal loop 
whose draining v'eins, while coursing through the mesenterv, have to 
pass through the area ot the mesenterv which is occupied bv the hema- 
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toma The sequence of events is therefore hkel}' to occur m the fol- 
low mg order 1 Constnction at the external or internal nng causes 
obstruction to the venous channels, and dilated vems appear in the mesen- 
tery' (figs 1 B and 2 A) 2 Due to overfilling of Ae vems, there is 
an exudation of serum into the mesentery, giving nse to edema, which 
on the operating table is recognizable as thickened mesentery 3 Con- 
tinuous overfilling and blood stagnation ultimately cause rupture of the 
wall of the vems, giving rise to hematomas, which m the early penod 
are limited to the line of the blood vessels — the venous channels — 
and m their extremely early period probably appear like small hemor- 
rhagic spots (figs ID, and 2B, C and D) 4 At a later stage the 
hematomas increase m size and tend to coalesce and form a big hematoma, 
which then occupies an area vary'ing m size The hematoma causes 
further pressure on the easily compressible v eins and giv es nse to throm- 
bosis (fig 3 A, B and C) 5 Once thrombosis has occurred, further 
deterioration m the condition of the bowel wall is likely to be rapid 

Clinically, as a guide to the surgeon while operating on patients 
with strangulated inguinal hernia, I believ e that all cases can be div ided 
into three groups 

1 One group consists of cases m which, on openmg the sac, only 
the color of the bowel wall is found to be slightly altered, tlie bowel 
being normal m every other way and penstalsis present as in the normal 


Explaxation of Figure 2 

EvoluUon of strangulated hernia depicted A (case 5617 of 193S), stage 4 
A cvanosed loop of small intesUne The blood vessels are clearlj visible on the 
bowel wall Numerous dotlike hemorrhagic spots are seen on the bowel wall but 
only on the portion which has a cj-anosed color There is no mark of constriction, 
the site of strangulation B (case 95 of 1941), stage 5 A c>anosed loop of intes- 
tme The blood vessels are clearly visible on the whole loop On one hmb of 
the loop IS a grayish colored band, the site of strangulation, show mg a constric- 
tion and demarcating the normal from the affected part of the loop There is 
no mark of constriction on the other limb of the loop In the mesentery attached 
to the cyanosed part of the loop there are several prominent blood vessels — both 
arteries and veins Toward the visible proximal end of these blood vessels are 
seen formed four v'arious-shaped small hematomas The rest of the mesenterv is 
normal m appearance This is the third stage in the formation of a hematoma 
C (case 1352 of 1942) stage 5 A loop of small intestine cvanosed m appearance 
The blood vessels are clearly visible on the whole loop On one limb onlv of the 
loop IS a gravish colored band the site of constriction and strangulation In 
the mesentery is seen a central hematoma The veins draining tlie cvanosed part 
of the intestine which have to pass through this region, have become dilated 
because of obstruction and are therefore isible This is the third stage in the 
formation of a hematoma D (case 3130 of 1940) stage 5 A loop of small 
intestine, parts of which appear cyanosed. On the parts which are cvanosed are 
seen patches of ecchymosis The blood vessels are clearly visible on tlie whole 
loop In tile mesentery are scattered hematomas, and the affected part oi the 
intestine corresponds to the site of the hematomas, showing that the cvanosis of 
the parts of the intestine is likely due to the obstruction of the veins which have 
to pass tlirough the region of the hematoma' This is again the 'nird ' age in 
the formation of i hematoma 
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intestine In such cases the intestinal loops maj be immediatel)" and 
safely returned into the abdominal cavitj 

2 Another group consists of cases in ^^hlch there are changes in 
tlie bowel wall and/or in the mesentery — changes affecting the color 
and condition of the bowel wall in iar\ing degree and changes in the 
mesenter}' varpng from its mere thickening to a large hematoma When 
the changes are slight, the normal color returns within a short time of 
relieving the constriction and application of packs of warm isotonic solu- 
tion of sodium chloride In more advanced cases it maj take se\eral 
minutes before any appreciable change in the color ma} be detected 
Also It maj take some time for the peristalsis to reappear , but once the 
penstalsis has definitel} begun, no matter w'hat the color, feel or odor 
of the bow'el wall and/or of the mesentery may be, so long as remduced 
persistalsis persists and there is no perforation, the loop ma\ confide^tl^ 
be returned to the abdominal ca\it> In fact I feel that the presence 
or absence of peristalsis is the onh sure token of the \iabilit} or non- 


Explanation of Figure 3 

Evolution of strangulated hernia depicted A (case 6339 of 1938), stage 6 
A loop of small intestine The loop is reddish brown, chocolate brown or like 
wet blotting paper It has lost its gloss and sheen and appears mat and stickv 
The surface is rough The blood vessels are not vnsible on this affected part 
of the loop but can be seen on the end of the limbs of the loop The rough 
appearance is due to wide ecchjmosis The mesenterj toward its attachment to 
the affected part of the loop is occupied bj a large brownish hematoma, which 
has acquired the bend of the loop This again shows the effect of the hematoma 
in producing changes in the bowel wall The rest of the mesenterv is normal 
in color There is no gra> band which is suggestive of the site of strangulaUon 
B (case 811 of 1940), stage 6 A loop of small intestine part of which is deeph 
cjanosed with blue-black bands at intervals along Us circumference in the line of the 
blood vessels The blood vessels on the affected loop are not vnsible There is a 
mark of constnction on one limb onij of the loop The mesentery is occupied 
b> a large hematoma, with a few scattered hematomas proximal to the large 
hematoma In the course of time, if the strangulation had continued these 
scattered small hematomas would have coalesced wath the big hematoma This 
is the fourth stage in the formation of the hematoma C (case 6578 of 1941) 
stage 6 A loop of small intestine, part of which is deepl> cj'anosed with blue- 
black bands along its circumference m the line of the blood vessels The blood 
vessels are not visible on this part of the loop There is no mark of constriction 
which IS suggested by the appearance of a grav band In the mesentery there is 
a peripheral hematoma — a hematoma of a linear tvpe along the intestinal attach- 
ment of the mesentery There are conical prolongations proximalward into the 
mesenterv from the Imear hematoma Dilated veins are visible along these pro- 
jections from the hematoma This is a hematoma which from its size and shape 
belongs to the third stage of hematoma formation and fifth stage in the evolution 
of strangulated hernia, but Us peripheral disposition has produced changes of a 
later stage D (case 13 of 1940), stage 7 A. loop of small intestine part oi which 
IS nonviable This part is rough stickv and blue-black in color It is uniiorm 
in outline and shows complete absence of peristalsis The blood vessels are not 
at all seen on this part of the loop \ mark of constriction as sugeested bv the 
presence of a grav band, is seen on one limb onh of the loop The mesenterv 
attached to the nonviable part of the loop is occupied bv a large flame-colored 
hematoma This is the final or seventh stage in the evolution of a strangulated 
hernia and the final or fifth stage in the tormation oi a hematoma 
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■viability of the bowel i\all and that it is the only sure criterion as to 
whether the intestines should be returned into the peritoneal cavity 

3 In the third group are included the cases of strangulation in which 
the loop does not regain its peristaltic power and must therefore be 
considered as nonviable, even if the color and other changes are not 
those typical of a nom lable loop In such cases the appropriate surgical 
procedure must be carried out 

All the 50 patients w ere operated on under spinal anesthesia, it being 
induced m some w ith 1 2 to 1 5 cc of 5 per cent stovaine and m others 
with 10 eg of procaine h} drochloride dissolved in the patient’s cerebro- 
spinal fluid After the operation, all patients complained of difficulty 
in passing urine for a period varying from tw’enty-four to seventy-tivo 
hours after the operation, and all had to be catheterized 
All patients w ere men 

The ages of the patients varied from 20 to 82 years The largest 
number of cases (26) occurred between the ages of 31 and 50 years 


Table 1 — -Igc Groups of Patients unth Strangulated Inguinal Henna 


Age Tl 

Xnmbcr 

Per Cent 

Below 21 

1 

2 

21 20 

11 

22 

31 iO 

14 

28 

« 60 

12 

24 

51 60 

8 

16 

Above €0 

4 

8 


There was only 1 patient below 21 jears Table 1 gnes the different 
age groups 

All the hernias were of the indirect inguinal type, and the majoritj 
of these (29, or 58 per cent) were of the right side There were no 
cases of bilateral strangulation 

Of tbe 50 cases, in 44 cases the hernial sac contained fluid, in 4 cases 
there w as no fluid and in 2 cases it was not recorded Of the 44 cases, 
m 20 cases the fluid was of the serous tj-pe while m 24 cases the fluid was 
definiteh sanguinous in nature 

In the majority of the cases (36, or 72 per cent) the sac contained 
loops of small intestine , it contained omentum alone m 3 cases, omentum 
and small intestine in 7 and large intestine in 2 In 2 of the cases the 
contents could not be identified with certainty, as the hernia was spon- 
taneousK reduced before the operation but after the spinal anesthesia 
was given Table 2 gives the comjjarative figures 

Oi the 50 patients, 5, i e , 10 pier cent, died before their discharge 
from the hospital Postmortem examination was not available in anj 
of the 5 cases One patient, the patient who was 82 years old, died 
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suddenly on the eighth day after the operation, the clinical diagnosis 
given being coronary thrombosis One pateint, in whom the resec- 
tion of the nonviable loop uith drainage through Paul’s tubes vas 
done, died within twenty-four hours after the second operation of end 
to end anastomosis, from continuouslj increasing abdominal distention 
The second operation was done eleven days after the first operation 
One patient died within a few' hours of the operation Two patients 
died tw’o and four days after the operation Both had non\uable loops 
of small intestine, and m both patients excision of the loops wuth 
drainage through Paul’s tubes was done It was obsen'ed during their 
postoperative life that there was an enormous quantity of greenish fluid 
which drained from Paul’s tubes 

When the patient who died of coronar}’ thrombosis is excluded, 
one can therefore say that onty 4 patients died of strangulated inguinal 
hernia, a mortahty rate of 8 per cent 


Table 2 — Comparison of Contents in Hernial Sac 


ilauJBot, E, Post 
Graduate Surgery 
London 

Bntterworth L FranLau C 
Present Company, 16D6 Brit 3 Sorg 

Senes vol 1 p ICei 10 176 1331 

Approximate Approximate Approximate 
per Cent per Cent per Cent 

Small Intestine alone or ttjth omentum 86 So 73 

Large mtestme 4 6 5 

Omentum alone 7 S 6^ 


Of the 50 cases, in onty 4 cases there w'as not a histoiy of hernia 
In these 4 cases, i e , 8 per cent, the first appearance of the hernia w as 
manifested by the adtent of strangulation In 3 other cases a complete 
history is not recorded, 8 patients had herma of less than one j ear’s 
duration, 11 patients had hernia for a period varying from one to three 
years and 7 patients from three to fi\e years, while 17 patients had 
hernia of more than fii e years’ duration Of the 17 cases, the hernias 
in 4 cases were of a recurrent t)-pe 

One patient had an unusual postoperative complication During 
the operation, after the strangulation was relieved and the intestines 
were being returned into the abdominal cavity, the patient passed a large 
hemorrhagic stoo’ and suddenly collapsed, with stoppage of respiration 
and loss of consciousness Artifiaal respiration w as immediately started 
and nikethamide given intravenously While artifiaal respiration was 
being given, one of the lower ribs on the left side was accidentalh frac- 
tured Another injection of nikethamide was given, bj' the intracardiac 
route Artificial respiration had to be continued for three quarters oi 
an hour, the patient remaining unconscious all that time He then 
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gradually regained consciousness and the power of respiration For 
ten days after the operation the patient v as restless, irrelevant in speech 
and behanor and mentally generally deranged From the eleventh dav 
he gradually recovered, and he was discharged in a normal mental con- 
dition after a few days When he was mentally normal, careful inquir)’ 
revealed that the patient remembered nothing that occurred during the 
abnormal penod 

In 1 case the contents of the sac were of an unusual type — one loop 
had a short conical diverticulum This loop was congested and cyanosed 
in color, with a hematoma in the mesenter) The second loop was 
cream gray m color, with a rough stick}' surface The bowel wall felt 
thickened and almost solid and was rough and cold to touch It had 
lost all its gloss and sheen 

A brief description of the operation which I have uniformly adopted 
in this series of cases is as follows 

An incision is made beginning at a point above the level of the 
surface marking of the internal abdominal ring It is extended obliquely 
downward and medially to a level about 1 inch (2 5 cm ) below the 
pubic tubercle, i e , well on to the scrotal swelling The incision is 
then deepened to expose the external oblique aponeurosis in the upper 
and lateral part of the w ound and the sac in the lower and medial part 
of the w ound A nick is now made in the external oblique aponeurosis, 
proximal to the external abdominal ring The sac is then carefully lifted 
up, 1 e , pinched up with tw o pairs of tooth forceps and incised between 
the two The incision is then lengthened and the fluid in the sac allowed 
to drain out The strangulated loops of intestine are then drawn out 
of the sac into the wound These are now held by an assistant and 
covered b) a pack with hot isotonic solution of sodium chloride After 
these are thus secured, and only after, the incision in the external 
oblique aponeurosis is extended and the constriction divided Such 
a procedure is adopted to av oid the possibility of the intestine’s slipping 
into the abdominal cavitv on sudden release of the constriction The 
intestinal loops are now pulled out to examine the site of constriction 
on the bowel wall and the condition of the mtra-abdominal portion of 
the intestines for a few inches be}ond the site of strangulation The 
necessar} manipulation is then done and the loops returned into the 
abdominal cav'itv The sac is now dissected bluntly up to its neck and 
ligatured at this point with a transfixion suture of surgical gut The 
portion of the sac distal to the ligature is excised No repair of the 
canal is done and tightening of the internal abdominal ring is not 
attempted The external oblique aponeurosis is now sutured with a 
continuous surgical gut suture and the skin with interrupted silk or 
silkworm gut sutures In the postoperative treatment, stress is laid 
on giving the patient plenty of fluids In addition to what he takes by 
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the mouth, he is gnen at least 2 pmts (11 liter) of isotomc solution of 
sodium chloride or 5 per cent dextrose in isotonic solution of sodium 
chloride by the rectum eier} da} for three consecuti\e da}s 

SUMMARY 

1 Changes that take place in the mesenter}, the blood \essels and 
the bowel Yall are described 

2 From the obsenations based on these changes, it is suggested 
that there are probabl} seven stages in tlie evolution of a strangulated 
inguinal hernia These stages are illustrated 

3 The stages m the formation of a hematoma in the mesenter} 
and the probable sequence of changes consequent on its formation are 
suggested 

4 It IS suggested that on the operating table these cases ma} profit- 
ably be divided into three groups — the first tv\o includmg cases of the 
viable intestine and the third group includmg cases of the nonwable 
intestine 

5 An anal} SIS of nn 50 cases is made, all the important and interest- 
ing features being noted 

6 A brief description of the operation as routinel} adopted b} me 
IS given 

The surgeons of the Sir Jamsetjee Jeieebho\ Hospital allotted me to operate 
on their patients with strangulated hernia The superintendent ot the Sir Jamsetjee 
Jejeebho> group ot hospitals allotted me access to the case records and permitted me 
to publish tlie cases Mr S Deshaprabhu gate adtice in the preparation of the 
illustrations 

Dr Bhajekar Memorial Hospital, Dr Bhajekar Street 



GASTRIC ULCERS PRODUCED EXPERIMENTALLY 
BY VASCULAR LIGATION 


BENJAMIN N BERG, MD 

NEW YORK 


T riRCHOW’S hypothesis^ that human gastric ulcers were vascular 
' in origin led to several attempts to reproduce similar lesions in 
animals by ligation of the gastric vessels For the most part no signifi- 
cant results ere obtained Dogs were generall}'' used, and short of total 
interference with the blood supply ligation had no effect on the intact- 
ness of the stomach = This was largely due to a highly efficient collateral 
circulation There is a complete circle of anastomoses around the two 
cun'atures of the canine stomach,' and when the main arteries are tied 
the blood flow through intercommunicating branches is sufficient to 
maintain the nutrition of the organ In human beings ■* the anatomic 
arrangement of the blood supply of the stomach is practically the same 
as that in dogs Recently, Somervell tied the gastric arteries m a 


From the Department of Pathologj Columbia Dnnersity College of Phy- 
sicians and Surgeons 

1 Virchow, R Historisches, Kritisches und Positnes zur Lehre der Unter- 
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sur la pathogenic de I’ulcus gastrique. Rev beige sc med 11 93-103, 1939 
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un^n zur Aetiologie und Pathogenese der Magengeschwurs, Frankfurt Ztschr 
f Path 30 472-489, 1924 Hofmann, L, and Nather, K Zur Anatomic der 
Magcnarter.cn, Arch f kl.n Chir 115 650-671, 1921 Reeves, T B A Studj 
of the Arteries Supplving the Stomach and Duodenum and Their Relation to Ulcer 
in CollKted Papers of the Mavo Qinic, Philadelphia, W B Saunders Com 
pam, 1919 vo! 11 pp 3 22 

a Somervell, T H Phv siological Gastrectomy The Operation of Ligature 
of the Arteries of the Stomach to Relieve Hyperacid.tj and to Prevent Recurrent 
Ulceration \ftcr Gastroenterostomv Brit J Surg 33 146-152, 1945 
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large series of cases of duodenal ulcer, and no complications referable to 
the operation de\ eloped A few expenments -with ligation in rabbits 
\\ ere reported by Omata “ and Graulich,-® ith conflicting results Since 
in all the speaes used previous!} the mam gastric ^essels vere directly 
continuous with one another and thus proMded the stomach vith a rich 
collateral circulation, it vas deemed worth while to observe the effects 
of ligation on the rats stomach, which has a different t^pe of blood 
suppK 



Fig 1 — Injected and cleared normal specimen shoving the blood suppU ot 
the rat’s stomach The three mam branches arise irom a common stem at S 
and are ligated close to their origin The two fundic branches (FF) are longer and 
wider than the single antral vessel (<4), which is bareh visible Arteries and 
arterioles are accompanied with veins and venules The fundus is mo-e vascular 
than the antrum or the rumen X 2 

BLOOD SOPPLI OF THE RATS STOMACH 

The rat’s stomach ® is div ided b\ a transv erse ridge into tw o parts, 
a nonsecretoiy rumen, or forestomach, and a glandular region, that is 
subdivided into an acid and enz} me-secreting fundus and a mucus- 

6 Omata T Experimentellc Studicn fiber die Entstehung des runden 
Magcngcschwurs Virchows \rch f path Anat 269 797-S02 192S 

7 Berg, B K Vascular Changes in the Mucosa in Expenmental Nutritional 
Gastritis Gastroenterologv 7 3-10-35-4 19-16 

8 Berg, B K Pathological Gianges m 'vutritional Gastritis in Rats Xir 
T Path 18 40 61 1942 
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secreting antrum (fig 4) The mam blood supply is derived from an 
artery which duides just below the junction of the esophagus with the 
stomach into three branches (fig 1 ) Two of the vessels run on opposite 
sides of the organ, giving off sereral long branches to the fundus and 
rumen and a few short ones to the antrum The third, shorter and 
thinner than the others, runs along the lesser cunmture, sending small 
dichotomous tv igs to the antrum and ending a little above the pylorus 
The greater cunature recenes short branches from a vessel in the 



2 \ntral ulcer twent) four hours after ligation of the antral \essels 
The stomach is opened along the greater currature and is fixed in a 4 per cent 
solution of lormaldehide x 2 

omentum which continues upward from the duodenum Arteries and 
arterioles are accompanied with veins and venules 

Direct communication betw een the mam gastric vessels, characteristic 
of human beings and dogs, is absent m rats In the latter, the vessels 
terminate separateh and connections between them are made through 
small branches in the submucosa and the capillary networks in the 
different lavers of the wall of the stomach The capillary plexuses in the 
mucosa oi the lundtis are more abundant than those in the mucosa of 
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the antrum or rumen and contribute to the greater \asculantr of this 
part of the stomach " 

The obsenations herein reported are limited to the antrum and 
fundus there is no counterpart of the rumen in the human stomach 



Fig 3 — Healing antral ulcer sixteen da\s alter ligation A zone ot h'.per- 
eniia surrounds the remaining defect. Fixation was done in a -1 per cent solution 
of tormaldehjdc X 2 

TECHNIC 

FIft^-four albino rats ot both se.xes, ranging in age irora 85 to 417 dais, were 
used, and three Upes oi e.\perinients were pertormed In group I the single 
arterj ■^uppljing the antrum was tied, in group 2 the blood supp!\ oi one hah 
of the fundus was interrupted, and m group 3 bilateral ligation of the tundic 
vessels was done In each instance tlie accompanving vein was included with 
the arterv and the vcs‘:els were cut between ligatures clo'e to tlieir origin from 
the main stem -MI the operations were pertormed with the animah under ether 
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anesthesia, and the stomach ■i\as mobilized through an incision in the upper mid 
line The animals were killed with ether Wentv to twentj-foup hours after 
ligation ot the antral lessels and twent\-four or fort} -eight hours after the fundic 
blood supph was cut off The stomach was remo\ed immediatel}, opened along 
the greater currature and stretched with pins on a piece of cardboard After 
being washed in isotonic solution of sodium chloride tlie specimen was fi\ed 
in a 4 per cent solution of formaldehyde Seyeral rats in groups 1 and 2 were 



T, twenty four hours after unilateral ligation of fundic 

^fy ^ The differentiation of the glandular area into a fundus (EE) and antrum 
indistinct after fixation is shown clearly m this fresh speci 
men Tie rumen or lorestomach (7?) lies aboye the transyerse ridge (It), and 
(p) opening is at (c) The duodenum (D) begins at the pplorus 

c'camincd eight dais and sixteen days respectiyely after operation In 9 animals, 
tic gastric vessels were injected with india ink and the stomach was cleared in 

me > sahc\late alter passage through graded alcohols according to a technic 
<le«cnr>'d chew litre 
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RESULTS 

Gioup 1 — Ligation of the Antral Blood Supph' The ^\all of the 
antrum was pale and edematous, and the s%\ollen surtace \\as de\oid 
of its usual co\enng of mucus In 10 out ot 18 rats there was a single, 
punched-out, penetrating ulcer about 5 mm in diameter situated m the 
center of the antrum (fig 2) The defects had rounded margins and 
w ere oval, triangular, stellate or semilunar in shape In se\ eral instances 



Pjg 5 — S>mmetnc, sharplj defined infarcts in the lundus t\\ent\-iour hours 
following bilateral ligation ot the fundic ressels The necrotic mucosa is still in 
situ, and after it separates an ulcer remains 2 

onl} the serosa remained m the base and pertorations were found twice 
Blood clots were otten present in the craters Multiple small irregular 
superficial ulcerations ot the mucosa were obseiwed m 5 animals, and 
III 3 no grossh \isible detects were noted 

Two rats examined after eight da\s had ulcer'- showing signs of 
repair In 1 the ulcer was reduced to a small deiect surrounded In a 
7 onc of intense Inpcremia f fig 3) , m the other there was still a con- 
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siderable crater but the margins were puckered Of 2 animals after 
sixteen da}s there was a minute, irregular, superficial defect in 1 and 
a rather large, shallow lesion m the other 

Group 2 — ^Unilateral Ligation of the Fundic Vessels In contrast 
with the pallor of the antral mucosa after ligation, the surface of the 
fundus was mtensel} congested and had a deep, purplish red color 
In this series 12 rats were examined after twenty -four hours and 8 after 



M ^ ■'niral ulcer surrounded be collateral cessels m an injected and 
cleared M>cc.men Compare with the less cascular normal antrum in figure 1 X 2 


lorti -Light hours In onh 1 animal did there decelop an ulcer, which 
consisted in i large shallow, triangular-shaped defect (fig 4) 

Group Bilateral Ligation of the rundic Vessels The mucosa 
h id a mottled appearance consisting of purplish red and reddish brown 
) otc ic- Fne out oi 8 animals killed after twent}-four hours had 
mu tipk ulcers m both hahes of the fundus The lesions taried con- 
u eribh in sire and shape irregular deep fissures or larger stellate 
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defects were usually present, but m one experiment there were t^vo 
extensive infarcts with necrotic mucosa still in situ (% 5) The latter 
finding was a good example of the changes antecedent to ulcer forma- 
tion After separation of the slough tlie remaining defect constitutes an 
ulcer None of the lesions were perforated In 2 rats multiple, irimute, 
superficial healing ulcerations were found after eight da\s, and m 2 
others the mucosa w^as normal after sixteen da}s 

COMilEXT 

The frequent occurrence ot gastric lesions after \ascular ligation in 
lats IS in striking contrast with the normal results obtained m otlier 
species This is probablj due m large part to anatomic differences in 
the blood supply of the stomach In rats the main gastnc i essels anse 
from a common stem and do not communicate directh w ith one another 
as the}' do m dogs and m human beings , instead the^ end separately, and 
anastomoses are made through terminal branches The central part of 
the antrum is supphed b} a single arteiy and lem, and when these 
\ essels are tied a collateral circulation must be established through long, 
narrow' anastomotic channels which are distant from secondar} sources 
of blood supply (fig 6) The fact that central!} located ulcers deielop 
in a large number of animals shows that the collateral circulation is 
inadequate to keep the antral w all intact The penphery of the antrum 
IS presen ed, howeier by short branches from adjacent \ essels along 
the fundic border and the greater cunature 

Since the tundus is more lascular than the antrum and has a better 
collateral circulation, it is not surpnsmg that fundic ulceration is uncom- 
mon after unilateral ligation Injected specimens show that an adequate 
flow of blood IS proi ided through short anastomoses w ith branches of the 
intact fundic i essels of the opposite side, with branches of the vessels 
along tlie greater cunature and wath antral twags When bilateral 
ligation IS performed, how e\ er, the fundus loses most of its blood supph 
and ulcers appear Collateral channels are reduced to intercommuni- 
cations with t essels along the greater cunature and with antral branches, 
and these are insufficient to maintain the nutrition of the tissues 

It IS notewortli} that despite extensne gastnc ulcerations all the 
rats kept for periods of eight da}s or sixteen dajs sumied ligabon 
Various stages of repair were obsened, but healing was more adianccd 
m fundic lesions than in antral lesions The difference in rate of healing 
was probabl} attnbutable to the more rapid establishment of i collateral 
circulation in the fundus than of that in the antrum 

For mam \ears the tenn “peptic” has been applied to ulcerations o' 
the stomach in human beings This connotation implies that peptic 
enzimcs can digest Ining gastric mucosa but there is no clinical or 
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experimental e\idence to warrant this assumption Certainlj' there is 
nothing in the present experiments on ligation to support the idea that 
enz}me action is related to the formation of ulcers The experimental 
lesions are simph infarcts (fig 5), and the size and depth of the defects 
left after separation of the dead tissue are determined by the effective- 
ness of the collateral circulation 

Previous studies ^ hav e show n that mucosal changes similar to those 
found in human antral gastritis develop in rats on a low' calcium diet 
However, further experiments’^® designed to induce deeper penetration 
of the antral w all by prolongation of the period of calcium deficiency have 
been unsuccessful , the defects become larger and the surrounding epi- 
thelial hyperplasia becomes greater, but the craters do not extend beyond 
the muscularis mucosae These findings seem to indicate that a sepa- 
rate lactor IS concerned with imohement of the muscular coats after the 
initial break in the mucosa has taken place Another possibility is that 
penetrating lesions are not preceded by a mucosal defect but are caused 
b} a single factor which simultaneously affects all the layers of the 
gastric wall An example of such a mechanism is provided b)' the 
experiments on ligation herein reported 


COXCLUSIOX 

Owing to the anatom’c arrangement of the blood supply of the rat’s 
stomach, it is possible in this species to produce ulcers m the antrum 
and in the fundus by ligation separatelj of the vessels supplying these 
areas 


9 Zucker, T F Berg, B k and Zucker L M Nutritional Effects on 

I,. I Lesions of the kntrum J Nutrition 30 301- 

oi/ 1942 

10 Zucker T F and Berg B N The Time Factor in the Production of 
1944 "'^ Ltnons on Low Calcium Diets Proc Soc Exper Biol &. Med 57 1-3 
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TUBERCULOUS DACTYLITIS IN THE ADULT 


A L UMANSKY, M D * 

Resident Orthopedist Hospitol for Joint Diseases 

P T SCHLESINGER, MD 

Assistant Attending Orthopedist Metropolitan Hospital 
AND 

B B GREENBERG, MD 

Adjunct Orthopedist Mount Sinai Hospital 
NEW yOPK 

T uberculous dactylitis m the adult is generally uncommon 
and its appearance rather rare Although the practiang orthopedist 
and the busy pathologist can recall ha\nng seen a case or tv'o of the 
condition in the adult, the literature, espeaally in North Amenca, 
contains only scattered reports of cases Furthermore, our conception 
of this lesion as described in the textbooks and more important works 
on tuberculosis is that of tuberculous dactylibs m childhood 

Tuberculous dactylitis or spina \entosa is usually a disease of 
infancy and childhood Herzfeld and Tod ^ found 97 cases of the 
condition in 1,403 tuberculous children, thus representing 6 per cent 
of all cases of surgical tuberculosis Sorrel and Sorrel-Dejenne,= 
in a larger sampling, reported an incidence of 14 per cent In 
both series the disease became increasingly uncommon after 5 and 
scarce after 10 years of age 

No statistics on the inadence of adult spina lentosa v ere found 
Stenstrom,® of Sweden, in 1935 reported 3 cases of tuberculosis 
m the phalanges of adults, for the purpose of describing differences 
between spina \entosa in the child and that m the adult Isolated 
reports of cases from Germany,^ France,® England'' and Itah 

* Fellow of the Dazian Foundation for Medical Re-earch 
From the Orthopedic Services of Dr Robert K. Lippmann } fount Sina Ho - 
pital, and Dr Afilton J Wilson ^[etropohta^ Hosp tal 

1 Herzfeld, G, and Tod, M C Tuberculous Dact' litis in Infancv, Arch 
Dis Childhood 1 295, 1926 

2 Sorrel, E , and Sorrel-Dejerine Tubc'culose os.euse et o:teo-articula 'e. 
Pans Masson &. Cie 1932, pp 2-21 

3 Stcnstrom, B Phalangeal Tuberculosis in Oldc Pe'-ons, -vet? ran o’ 
IG 471, 1935 

4 Oehlccker cited bv Sten'trom - Schinz c ted b Sti-' 'om 
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imply the infrequent appearance of the lesion In Christopher’s 
textbook on “Minor Surgery” ® there is an excellent photograph 
of the condition, reproduced through the courtesy of Dr M L 
Mason, but no reference to a report by him 

The case presented herewith is of threefold interest First, 
It demonstrates some of the differences between the lesion in the 
adult and that m the child Second, it presents a problem in 
differential diagnosis W^ien the patient entered the Mount Sinai 
Hospital with an obvious pathologic fracture of the left index 
finger, he did not state the fact that he had been observed for several 
months in the Metropolitan Hospital Out-Patient Department, where 
many roentgenograms were taken He did state, however, that 
he had been discharged from the Navy because a roentgenogram 
had shown a 'tumor of the finger ” Thus w'hen roentgenograms 
were taken at Mount Smai Hospital, because of the advanced 
stage of the disease, the lesion w'as interpreted as being the result 
of a tumor, syphilis or tuberculosis A biops}'' specimen suggested 
the latter A few weeks later, after he had left the hospital, his 
past history was reinvestigated, and five old roentgenograms were 
tound , thus the third interesting aspect, the fact that all the roent- 
genograms serially delineate the natural course of the disease from 
tlie initial to the final stage 


REPORT or A CASE 

History S C , a 19 \ear old Negro factor> worker, was admitted to the 
etropo itan Hospital on March 30, 1941 with the historv of a sudden attack 
° right side of the chest and temperature up 

° osical signs and subsequent roentgenograms of the chest were 

in icatwe o a hjdropneuniothorax on the right side with partial collapse of 
e ung In frequent aspirations large amounts of slightly turbid fluid were 
remote rom the chest, which were on several occasions found to be positive 
or aci ast aci Ii Inoculation tests on guinea pigs gave negative results 
loweicr as did also examinations of sputum and gastric aspiration After a 
rw ^ io*ii° course he was discharged in an improved condition on 

1941 and referred to the outpatient department for continued study 

"bile being observed in the outpatient depart- 
pam css progressive swelling of the proximal portion of the left index 

^ Tuberculous Osteoarthritis of the Index 

losi ot ‘ 1 1165 1921-1922 R.eunau G Tubercti 

losis ot the Phalnngec Pans med 2 287, 1933 

f. Tuberculous Dactjlitis, Proc Roj Soc Med 

(Sect Surg ) 14 170 1920-1921 

\ ■'^titonioh G Af Autoplastic Bone Graft in the Treatment of Spina 
entnsT Boll c mem Soc piemontese di chir 5 1180, 1935 

8 ‘^'"■'^■'d'htr I Minor Stirgcrv ed 4 Philadelphia W B Saunders 

lv40 p 648 
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-finger was noted, and on !Maj 23, 1942, in addition to the periodic roentgenograms 
of the chest a roentgenogram was taken of the left hand (fig 1), which 
retealed an ele\ation of the periosteum along the proximal halt ot the shaft 
of the proximal phalanx of the left index finger There was indefinite cortical 
irregularitj , especialh at the radial aspect of the bone, and concomitant swelling 
of the surrounding soft tissue Serologic studies and serial roentgenograms 
were suggested to determine the etiologic factor In subsequent months of 
studv reactions to frequent W assermann tests were negatue and periodic exam- 
inations of sputum ga\e normal results Roentgenograms oi the chest demon- 
strated no changes in the pulmonarj fields 

On Sept 18, 1943, because the patient began for the first time to experience 
pain in the left index finger a second roentgenogram was taken (fig 2) 



P]g 1 — On Ma\ 23, 1942 there was delation oi the periosteum along the 
proximal half of the diaphisis of the proximal phalanx ot the lett index finger 
The shaft was apparenth uniniohed 


There was now reiealed a large area ot rareiaction iinoUing the proximal half 
of the shaft extending into the base and resulting in a moderate expansion oi 
the bone There was some sclerosis of the trabeculae m the distal halt oi the 
shaft, almost obliterating the cancellous portion ot the bone but not extending 
into the head The cortex of the lolar surface of the iniohcd prjrtn n oi the 
phalanx appeared to be absent \ considerable increase in the swelling oi the 
soft tissues bad also taken place 

Two weeks alter his last \isit to the outpatient department he injured his 
left hand and he was admitted to the Metropolitan Hn-pital tor the second 
time on Oct 4 194t The I it index finger pre ented a lusiion i suiUmg at 
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Its base greatest toward the radial side The swelling was hard and indolent 
and appeared to be fixed to the underljing bone There was tenderness to 
palpation onh oter the dorsum of the finger A roentgenogram (fig 3) showed 
considerable thichening of the distal two thirds of the proximal phalanx, with 
distinct cortical irregulanti throughout the iniohed area and sclerosis in the 



Fig 2 — On Sept 18 1943 a large area of rarefaction in the shaft had replaced 
the periostitis and had resulted in moderate expansion The remainder of the 
shaft showed sclerosis of the trabeculae almost obliterating the cancellous portion 
of the bone There was partial destruction of the cortex 



0*^' 4 1043 there was considerable thickening of the distal two 
thirds of shall with distinct cortical irregularitj , and sclerosis had taken place 
Tie p'oxima! tnird hoi cd irregular areas of decreased densiti with a pathologic 
fr-iCture through it 

di tal laili 01 tl ' ! ait The proximal third showed irregular areas of decreased 

oci'iti in imctilir transitr'C iracturc was present through the center of 
tre ( ei n.,ti\e iria i I ich no\ extended into the base of the phalanx Slight 




DMA.ASKi ET AL—TLBERCULOVS DACTYLITIS 


71 


\entral displacement of the distal fragment and anterior angulation at the site 
of fracture were noted The swelling of the soft tissues had increased slightlj 
A punch biops\ of the lesion jielded insufficient diagnostic eridence, and the 
patient was discharged from the hospital 

He was seen again m the outpatient department on Xo\ 23, 1943, where 
another roentgenogram was taken (fig 4) This roentgenogram showed further 
destruction of the phalanx The iracture was not healed, but the fragments were 
in good almement There was no change m the swelling ot the soft tissues 

A few weeks later he entered the Xa\w, had roentgenograms of the chest and 
passed the phjsical examination The swelling and disabilitv, howerer, presented 
full use of the finger, and he was discharged after one month He returned 



Fig 4 — On Xo\ 23, 1943 further destruction and loss of bone substance at 
the fracture line were noted The e\er present soft tissue swelling is shown 
clearh m thi^ figure 

to the outpatient department lor the last time on Feb 1, 1944, where roentgenologic 
examination of the left hand (fig 5) showed the preiiousK noted destructiie 
lesion of the proximal phalanx with widening of the shatt There was lormation 
of new bone in the iniohed portion of the slnit and base as well as bon% callus , 
at the dorsolateral aspect ot the site of iracture and still considerable irregularih 
of the adjacent ends of the iracture where union had not occurred 

He was able to work m a iactor\ and was as\mptomatic until ‘\pril 12 1944 
when he entered the \fount Sinai Hospital with a fi\e da\ histon oi se\erc pain 
in the left index finger following a fight in which he struck his adiersan on 
the head with his left hand 

Cxaiiitiiatioi — The patient was a well dc\ eloped muscular Negro complaining 
of pain in his left index fincer Sicnificant plnsical findings were confined to 




I ir f — '>1 Xf'"!! !2 thirc was incrca'^ed e\tcn5i\e destruction with 

1 d'b’'! t\tnlin£j out into the «oit tissues and a widened sclerotic shaft 

In rr*" ’ ’I i \ iiMt' a ilmo t compIctcK obliterated 
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the left hand, where the index finger presented a bom, hard, fusiform swellmg 
of the proximal phalanx, greatest toward the radial side. Crepitus could be 
elicited mer the midportion of the swelling, and there was moderate tenderness 
at this site 

Laboratory Data — Exammation of the blood repealed a hemoglobm content 
of 108 per cent, 10,600 leukocrtes and a normal differential cell count A Wasser- 
mann test elicited a negative reaction, the erjhhrocyte sedimentation time was 
normal The urme showed a faint trace of albumin. Roentgenologic exammation 
of the chest showed no abnormalit> in the lungs Both costophrenic smuses were 
obliterated bj adhesions Examination of the left hand showed a pathologic 
fracture through the base of the proximal phalanx oi the index finger, at which 
site there was evidence of an extensne destnictne process Bonj debris extended 
out into the soft tissues, which showed considerable swelling The shaft was 
widened and sclerotic, and the medullarj canal was almost completelj obliter- 
ated (fig 6) 

A biopsj was performed, and a considerable amount of loose, ragged bone 
was encountered at the site of the fracture. This was curetted out, and much 
white tissue having the appearance of a tumor was obtained Microscopic exam- 
ination revealed a granulomatous and necrotizing osteitis with extensive necrosis, 
but no acid-fast bacilli were found 

Operation — A racquet-shaped incision was made completelj encircling the base 
of the left index finger and extending proximalK on the dorsoradial sunace 
of the second metacarpal for half its length The superficial tissues v ere 
incised m a circumferential fashion The extensor and flexor tendons were 
then transected and allowed to retract back Next, the metacarpal was 
exposed and its head and neck resected obliqueh from the first to the second 
web space to elimmate the protrusion of this portion oi bone The entire finger 
and head of the metacarpal were then removed Flaps were mobilized and the 
skm closed 

Pathologic Report (Dr Paul Klemperer) — The specimen was a left index 
finger resected through the metacarpal bone. The proximal part of the first 
phalanx and the adjacent tissue were replaced bj a large amount of gravnsh, 
necrotic material, giving the digit a spindle shape, the tj-pical appearance of a 
spina ventosa 

Histologic e-tammation showed diffuse granulation tissue with scattered areas 
of coagulation necrosis, which mfiltrated the periosteum and the adjacent soft 
tissues It included manv epithelioid cell tubercles with tvpical Langhans giant 
cells The same process extended into the bone and between the often irregular 
bone trabeculae, frequent tubercles were seen and but little normal fat marrow, 
substituted for the most part bj the tuberculous granulation tissue. The patho- 
logic diagnosis was tuberculous osteomv elitis and periostitis and spina ventosa 

Postoperative Course — The wound healed bv primarv union, and recovers was 
entirelv unev entful 

Follozv-U p — For one vear alter operation the patient worked as a plater, 
without difficultv, and there was a good functional and cosmetic result There 
are no svstcmic or further osseous manifestations oi tuberculosis 

COM MEXT 

The various roentgenographic changes seen in tuberculous dactvlitis 
are portraved in nianv liooks and articles and d t subject is adeouatelv 
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discussed, that is, for the childhood form Sorrel and Sorrel-Dejerine ^ 
present serial roentgenograms depicting the evolution of this form 
For the adult type, ho v ever, only casual references® to differences 
are made or a single roentgenogram is shown of one phase of the 
picture and taken to represent the entire pattern of change 

The earliest roentgenologic evidence of involvement of the bone 
in both the childhood and the adult form of the disease is elevation 
of the periosteum (fig 1) This elevation, at first the result of 
an underlying serous effusion,^® is indicated by a linear deposit 
of new bone surrounding part or all of the diaphysis At this time 
or shortly after, changes in the cortex may be represented by an indefinite 
irregularity Although at first there is usually no evident swelling 
of the soft tissues, this soon occurs and progressively increases as 
the disease process advances 

In the child the periosteal reaction is intense, and increase 
m thickness and expansion of the cortex result This may be so 
distinct that the normal shaft may be seen within the expanded 
periosteal sheath of new bone Gradually, however, destruction 
of the shaft occurs, and it separates as a sequestrum The sequestrum 
shows progressive fragmentation, and much of the internal contents of 
the involucrum are absorbed, leaving a cysthke cavity w'hich appears 
to be ballooned or injected wuth air, the so-called spina ventosa, 
and restoration of bone is gradual Often, however, the sequestrums 
begin to suppurate, and within this pus the new periosteum necroses 
At this stage fistulas exist, through which small fragments of the 
sequestrum are extruded The disease may advance and destroy the 
neighboring joint 

Now these changes and the greater incidence in childhood, espe- 
ciall} in the infant, may be explained in part by certain anatomic 
facts Primarj' tuberculosis of the bone shows predilection for well 
^ascularlzed bone In the child there is a large artery in the diaphysis 
of the short tubular bones, which favors lodgment of infectious material, 
and these bones still contain spongy bone instead of a marrow cavity 
until the fourth or fifth jear of life Also, the periosteum has a 

9 (a) Bniisford J F The RadioIog> of Bones and Joints, ed 3, Baltimore, 
Wilinms £. Wilkins Compam, 1945, pp 28-29 and 38-39 (b) Hodges, P C, 

Phcmistcr D B and Brunschwig A The Roentgen-Ray Diagnosis of Diseases 
of Bon-s \c\\ Yorf Thomas Nelson & Sons, 1938, p 400 (c) Sorrel and 
So'-rc! Dcjcrine - 

10 Golding r C Tuberculosis of Bone in Shanks S C Kerle>, P, and 
T\ ning n W A Textbook of X-Ra> Diagnosis, London H K Lewis &. Co, 
1^39 \ol 3 pp 414 41 ^ 
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regenerative po\\ er of reaction \\ hich is lacking in adult hie - In 
the adult the initial periostitis is replaced by a large area of rarefaction, 
and the finer cancellous structure and the compact cortex are absorbed 
leaving a coarser cancellous model of the bone v hich sho\\ s a moderate 
expansion (fig 2) The cortex may be parti} eroded or destro}ed 
and there may be sclerosis of the trabeculae m the adjacent portion 
of tlie shaft with a tendency to obliteration of the cancellous bone 
The cortical irregularity and sclerosis increase as the bone thickens, 
while the coarse, cancellous, irregularly destro}ed area progresses 
and may appear honeycombed At this stage pathologic fracture 
IS most likely and appears to be somewhat common (fig 3) With 
further destruction, delayed healing and continued trauma, there 
appears a decidedly rarefied zone, giimg the appearance of loss 
of bone substance as m cases of nonunion (fig 4) In a later stage callus 
formation occurs, and there are mamfestations of formation of new 
bone (fig 5) In the final phase there is, however, increased, extensive 
destruction of bone, and this debris may be seen extending out into 
the soft tissue (fig 6) The remainder of the shaft is widened and 
sclerotic, and the medullary cavity is almost completely obliterated but 
there is no large sequestrum, no imolucrum and no fistula formation 
It may be that these last changes are inevitable, but in tins case and in 
those reported ablation of the finger precluded their appearance 

Since tuberculous dactylitis m the adult is rarely seen, diagnostic 
criteria without biopsy are difficult to establish and seieral simulating 
lesions require differentiation Syphilitic dact} litis is probably the most 
difficult lesion to be excluded Here, however, more than one finger 
may be involved Roentgenograms show distinct periostitis, and the 
bone IS increased m breadth principally by the deposition of subperiosteal 
new bone with but little influence from expansion There is greater 
density to the bone and less eiidence of necrosis Eiidence of siphihs 
elsewhere (especially periostitis of the long bones) and response to 
antis} philitic therap} are conclusive 

The phalanges are a fai orite site for the occurrence ol enchondromas 
The central type of solitar}' enchondroma mai be a problem when there 
IS present expansion of the phalanx consisting in a translucent area 
w'lth trabeculation surrounded b} a sclerotic boni capsule But there 
IS no periostitis and the cortex is attenuated The tissue is generalh 
de\oid of calcium but contains irregular nuclei or islands of calcium 
throughout, which are indicatne of the chondromatous nature ot the 
tumor 

The de%elopment of osteitis in the phalanx of a \oung adult, in the 
ab'^cnce of olwious infectious or truinntic causation, with a woolh out- 
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line of reacting periosteum or the striking destruction and fragmenta- 
tion of bone as seen in the end stage of tuberculous dactylitis may gi\e 
rise to the suspicion of sarcoma The localization and monostosis of the 
former and metastasizing feature of the latter are valuable diagnostic aids 

The lesions of the bone in Boeck’s sarcoid are not always punched 
out and c} stic m nature It has been pointed out that these lesions 
may begin merely as a coarsening of the trabecular pattern, after which 
areas of both cortical and central destruction appear, and as the disease 
progresses the destruction maj be extensive This pattern is excep- 
tional, how ever, and typically one sees a multiplicity of small cystic areas 
situated centrall)’ m the ends of the phalanges 

In coccidioidomycosis bon}' lesions are usually multiple, involve 
cancellous bone and often are associated with destruction of bone and 
formation of new bone, but the solitary lesion is practically indistinguish- 
able from tuberculosis In fact, giant cells and caseation occur, and 
onl} the finding of the double-contoured spherules makes the diagnosis 
The report of a case of the condition in a phalanx is illustrative The 
liiston of infection in an endemic area and positive reactions to a 
coccidioidin test of the skin and complement fixation test are highlv 
suggestne of coccidioidomycosis 

Leprosy and yaws in nonendemic areas may be mistaken for tuber- 
culous and s}philitic dactylitis Predominant cancellous dissolution and 
difference in localization in giant cell tumors and solitary bone cysts 
are of differential diagnostic value Osteomyelitis of a phalanx w’ould 
be most unusual and might be accompanied with clinical signs of sepsis, 
sequestration and later pyogenic arthritis 

Aside from the roentgenographic differences between the childhood 
and adult forms of tuberculous dactylitis, others are manifest The fre- 
quenc\ of fistula formation in the child contrasts sharply with its absence 
in the adult and has already been mentioned As m this case, 1 of the 
3 patients in the cases Stenstrom^ reported displayed a pathologic 
fracture Pathologic fractures m tuberculosis of the bones and joints 
are unusual This is perhaps because in advanced tuberculosis of the 
Inntr bones with maohement of the adjacent joint either the patient is 

'I ^ Hodges r J Significant Skeletal Irregularities of the 

Hand' Kadiologi 44 23 1945 

12 Doub H P and Mcnagli P R Bone Lesions in Sarcoid A Roentgen 
and Clinical Stud\ Am T Roentgenol 21 149, 1929 

^ P ^ Infectious Granulomas of Bones and Joints avith Special 
eicrcncc to Coccidioidal Granuloma, Radiologv 23 1-16, 1934 Smith C E 
am c I m oi Coccidioidal and Tuberculous Infections, ibid 38 643, 1942 

I i!^ ^ Localized Coccidioidomjcosis of Bone Report of a Case 

1 Pa e 3 To It Si rg 28 157 1946 
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bedridden or tlie part is protected b} a cast or appliance In tuber- 
culous dactylitis of childhood these fractures are not seen, probablj 
because there is much formation of new bone In fact, with the excep- 
tion of tuberculous dactylitis (and tuberculosis of the metacarpals and 
metatarsals), this degree of periosteal reaction and thickenmg of the 
bone is not observed in osseous tuberculosis In the adult form, on 
the other hand, the predominant feature is osteitis wath destruction, 
and, with easy accessibility of the part to trauma, fracture of the bone 
IS enhanced In some of the cases seen b} Kohlmann there as so 
much bone destruction that the phalanges ere broken up into fragments 

The tuberculous child is usuaUj hospitalized because of pulmonar} 
lesions or generalized tuberculosis, and thus dactihtis frequently is an 
incidental finding of a generalized process Bj the same token, multiple 
lesions are not uncommon Contrarn\ ise, in the adult dactjlitis is not 
part of a generalized process, and multiple lesions are usuall} not found 

Clinically, there are no reports of shortening or contracture of the 
involved finger in the adult This deformity, howe\er, is often present 
m the child, especiall> during the healing stage Two factors mav 
be responsible for this change first, disturbance in gro^^th resulting 
from destruction of the epiphjsial plate of the imolved phalanx and 
second, the pull of the tendons of the finger imposed on the contracting 
granulation tissue 

Finally, the treatment of the two forms of dactylitis appears to be 
different It is felt that the outlook in the childhood tj-pe is good and 
that with the usual immobilization treatment and general antituber- 
culous therapy manv lesions will spontaneously heal In cases in 
which operation has been indicated, good results ha\e been reported 
ivith subperiosteal resection and curettage®® followed in some cases 
b} bone grafts In the stage of sequestration, sequestrectomj is the 

15 Webster, R Tuberculous Dactihtis M J A.ustralia 2 35 1938 

16 Kohlmann, cited b\ Stenstrom ' 

17 Mercer W Orthopaedic Surgen ed 3 Baltimore, \\ ilhams &. M ilkms 
Company, 1943, pp 299-301 

18 Kaufmann, E Pathologi, translated b\ S P Reimann Philadelphia 
P Blakiston’s Son S. Co 1929, \ol 2 

19 Dalto, \ Spina Ventosa Cured in an 18 Months Old Quid Prensa med 
argent 42 2012 1941 Nesti D Conser\-ati\ e Treatment of Tuberculosis of 
the Bone, Policlinico (sez prat) 40 431 1933 Mercer 

20 Roger, J P ^ Case of Spina Ventosa Bull Soc. ired d hop Tjnir de 
Quebec 35 181, 1934 Hcrzfcld and Tod ' 

21 Fontaine, R Double Spina \ entosa Metacarpal ana Metatarsal Treated 
b\ Extirpation of the Lesions and Resection of tlie Diaphisis Folloi ed In 
Osseous Grafts Rcr de chir Pans 75 639 1937 \ntoniob ' 
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method of choice - In the adult form of dactylitis the therapeutic 
armamentarium is limited It might be supposed, in the absence of 
precedent, that immobilization of the finger and general measures are 
\\orth} of trial Ho\\e\er, tuberculosis of bone in which the disease 
in\ohes or threatens the adjacent joint in the adult is, in general, 
regarded as more dangerous than that in the child, and immobilization 
becomes sjnonymous ivith fusion Now, since the finger does not lend 
Itself easily to such a procedure, eradication by means of ablation becomes 
a definitne step Furthermore, the liabilit}’- of recurrent fracture, with 
its consequent impairment of function of the finger and the decidedly 
destructne nature of the lesion, makes amputation proximal to the 
metacarpophalangeal joint a somewhat beneficent e\entuaht} 



METHOD OF CORRECTION OF ECTOPIA CORDIS 


JOHN F BURTON, MD 
OKLAHOMA CITY 

TAEFECTS of the sternum are not common They may \ar\' from 
simple notching of the manubrium and irregularities m shape of 
the xiphoid to complete absence of the entire structure 

The minoi defects are not usually recognized and are disco\ered 
incidental to a roentgenogram of the chest The larger defects are 
brought to attention at birth, because of their effects on the thoracic 
and mediastinal contents These effects ma}-^ be varied, depending on 
the extent of the defect Herniation of the lungs vill cause deaded 
disturbances of respiration Lack of normal restraint of the heart and 
associated large vessels may cause profound circulator}' phenomena 
This last t}'pe of defect attracted my interest, and in stud}ang the 
literature I ivas impressed by trvo facts, namely, (1) the high mortality 
rate and (2) the attitude of hopelessness on the part of surgical atten- 
dants in discussing such cases 

With these facts in mind, an intensive study was made in an effort 
to correct some of these defects This study led my associates and me 
to believe that most of these patients could be benefited if they were 
properly prepared and the operation done in stages I should like to 
report 2 cases of ectopia cordis and offer a method that I used m both 
cases 

REPORT OF CASES 

Case 1 — S , a vhite boy aged 7 weeks, entered the hospital on Jan 14, 1943 
The chief complaint w'as parox>smal attacks or rapid heart beat accompanied with 
C 3 anosis 

Physical Eraimnaiwii — The head and scalp were normal There was bulging 
of the anterior surface of the neck beti\een the two sternocleidomastoid muscles 
This became larger at times In the chest anteriorh the nbs did not meet in 
the midline, and there was an absence of the entire manubrium and the body 
of the sternum Only a thin Ia\er of skin la^ o\er the defect, and with each 
pulsation of the heart the cardiac structures raised the skin aboie the leiel 
of the thoracic wall When this act took place, the large vessels leading irom 
the heart could be seen The lower end of the sternum showed the xiphoid 
present The abdomen was normal 

The probable diagnosis was a congenital defect of the sternum with partial 
ectopia cordis 

The child was placed under an oxygen tent temporarih, and during the next 
week a formula was supervised, with definite improvement of the child During 
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the ‘ecoT<3 reek the ox\gen tent -was remoted, but the child continued to hate 
parov 'ms O' ctano'i= and difScultt in breathing 

Roentgenograms ere made 'hotting the defect Consultants of the general 
'urg cal 'emce t ere oi the opinion that no surgical therapj ttas indicated 
Bccau c Cl the unusual ttpe oi ca'e it ttas decided that the child ttould not 
get bette' and that it t as ttorth trting 'ome procedure in an endeator to reliete 
tie acu e situation 

On Feb 11 1943 ttith the patient under nitrous oxide and ether anesthetic, 
,-1 incr 01 tas made on the right 'ide of the letter part of the chest A block of 



included the cuhth and ninth costal cartilages, measuring V/i 
s (o cm ) in diameter ttas rcinoted en mas'e ■\bout tttentt-fite minutes 
s require lo this procedure The child s pube became sometthat irregular 
c^c to clo''- the ttound The cartilage ttas placed in plasma and 
'cirigem-cd T1 e t curd 1 ealed bt pnmart union 

^ ^ "ith the patient again under anesthesia induced ttith nitrous 

, *1 " anterior part oi the chest ttas prepared and ttith Dr Rix 

thoracic catitt bt direct pressure a 4 inch (10 cm ) 
nt'o ^ the midportion oi the hiatus By sharp 
' ^ '‘'■''-*'”■'•5 ere dissected loo c irom their attachment to 

_ - ding ce" ical mu'cles There ttas no definite pericardium. 


't t 


'1 nto the thoracic catitt The soft structures 
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^^ere then mobilized The piece of cartilage pre\iouslj remo\ed and presen, ed 
in the plasma ^\as laid across the hiatus, and h\o siher %\ire sutures were 
placed through the costal cartilages pulling the lateral sides of the opening 
medialh and also sening to anchor the cartilage graft The muscles were then 
pulled oter about halfwa\ on each side These were sutured with interrupted 
black 'ilk sutures The skin and subcutaneous tissues were closed with buried 
'ilk and interrupted black silk in the skin 

The con\ale'cence was satisfacton in that the paroxjsmal attacks of cjanosis 
stopped and the pulse rate slowed The healing was clean, with two exception' 
There were two small sinuses leading down to the wires, so on March 22, 1943, 
witli the patient under nitrous oxide and ether anesthesia, the wires were remoied 
The wounds were filled with sulfanilamide powder Healing was prompt, and 
the child was discharged on April 16 1943 completel} healed and gaining weight 



Tig 4 (case 11 — Patient aged 3 rears A lateral new, showing repair 
\tttntion IS called to ireedom of breathing B anterior new, showing repair 


Ills weight on entrance to the hospital was 9 pounds, 7j4 ounces (4,280 Gm ) 
His weight when di'charged from the hospital was 12 pounds, 3J4 ounces (S,S32 
Gm) 

EpUo i Ilf' 01 scr- jlioi — On \pril 25 1943 the child was gaining weight and 
1 ogrcs'ing 'iti'iictorih On Dec 10 1943, growth was normal and the child's 
rr" htinn was good On Tan 14 1946 at the age of 3 jears the patient weighed 
0 prjnd' (13 6 Kg) be was well dcrelopcd and had no srmptonis referable 
to t' c chest 

- Till' ca'c had liecn reicrrcd to me seven jears before bj Dr William 
I a hr 1 't reen'd oi 'lav 8 1937, show that the patient had a defect of the 
" la't o tm- 'tc'num and manubrium which measured 2 inches (5 cm ) 
r Th ' <k ect \ a covered with a thin parchment like skin, through 
Cl lid Ir 'ct the pu' ating heart Surrounding the defect the bonv 
■e' wcri -atl 'r frm 
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I was at a loss as to wlnt to do for her but e\ol\ed the plan of ha\ing the 
mother make a snug 5 inch (12 7 cm ) tlioracic binder with a 3 inch (7 6 cm) pocket 
on the inside, m the portion of the binder that would co\er the defect Into this 
pocket was placed a piece of sponge rubber When the binder was adjusted and 
made tight, the sponge rubber acted as a truss and held the heart within the 
thoracic caMt\ 

I saw the child scieral times during the ne\t two \ears, and, although she 
was ner\ous, she was growing and the mother had made her new binders to fit 
as she grew I then lost contact with her, but alter the success in this later case I 
started a search for her 

W'hen found, she had reached the age oi 12 \ears and was thin and small tor 
her age She had continued to wear the t\pe of support that we had fitted her with 
at the age of 5 icars Her condition was discussed with her parents and the\ 
agreed to hate an attempt made at correction 



Fig 5 (case 2) — A, patient aged 12 tears <\nterior-posterior tiett, showing 
defect of the sternum B patient aged 13 jears Itote the striking improtement 
in detelopment and smooth repair of the thoracic wall 

On Sept 21, 1944, she entered the Cripplen Children s Hospital, and the lol- 
lotting report is a historj of her case 

B J H , aged 12 tears, was an extremelj nervous pale thin girl Her ejes were 
prominent Oter the chin and neck were mant telangiectases from irradiation ot 
an old hemiangioma 

Her neck was long and slender The chest was stmmetric \ntenorlt 
there was a defect of the upper ttto thirds of the sternum which permitted the 
heart to make partial excursions out of the chest with each diastole The heart 
rate was 84 The blood pressure was 90 sjstolic and 50 diastolic. There was 
some clubbing of the fingers Nothing else abnormal was found in the phvsica! 
examination 

The child was put to bed and given small doses oi phenobarbital with frequent 
high calorj feedings 

On Sept 25, 1944 she was taken to surgerv, and the following report gives 
the details of the procedure 
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Obseruahons — ^There was a defect of the anterior part and upper two thirds 
01 the sternum which permitted the heart to make excursions partially out of 
the chest with each diastole. The skin was thinned out and parchment-like over the 
area of this defect The heart was clearly visible through the skin When the 
skin was freed, it was found that the pericardium was only partially formed and 
that there was no pencardiura over the anterior aspect of the heart 

Operation — White soap, water and alcohol were used to prepare the anterior 
part 01 the chest A 5 mch (12 cm ) transverse incision was made over the 
seventh, eighth and ninth right costal cartilages, and a portion of all these car 
tilages was removed, so that a block of cartilage measuring 3 inches (76 cm) 
m diameter was removed The wound was closed in lasers by interrupted black 
silk. 

A midline vertical incision was made from the level of the sternoclavicular 
articulation down to the level of what would normally be the level of the xiphoid 
process This measured 7 inches (17 7 cm ) m length By sharp dissection, the 
pencardial sac was freed from its border attachments to skin The fascia and 
muscular fibers were mobilized and brought together by interrupted silk sutures 
to clo'e the deiect in the pericardium The entire wound was then dusted with 
sulianilamide crystals The cartilage graft was laid m place and anchored with 
wire sutures The skin was closed with interrupted black silk The patient's 
condition was good 

On Oct 13, 1944 she was discharged from the hospital At a follow-up exami- 
nation on March IS, 1945, the wound was solidlj healed The child was leading 
a more active life, and the mother stated that she was decidedly less nervous 
On Sept 23, 194S she was m excellent condition She had gained 5 pounds 
during the summer and was more active 



PROGRESS IN ORTHOPEDIC SURGERY FOR 1945 

A Review Prepared by an Editorial Board of the American Academy of 
Orthopaedic Surgeons 


} DiSEASES OF GROWIFiG AND ADULT BONE 
Prepared by 

JOHN A SIEGLING, M D 
CHARLESTON S C 

Growth of Bone — Hendn son has \\ ntten a stimulating article 

in evaluation of the method of estimating gronth of long bones pub- 
lished by Digb} m 1916 He attempts also to arme at a standard 
mean of growth m a large series of cases His report is based on 
measurements of fift\-four human femurs Needles were passed into the 
nutrient foramens IMensuration from the point where they crossed 
the center of the medullar} cant} to the obliterated epiphysial line 
revealed an astonishing degree ot \ariation Instead of growth of the 
distal segment of 69 per cent, as found b} Digb} and generally thought 
to be constant, the distal femoral segment was found to vary decided!}, 
the greatest growth being 79 per cent and the smallest 50 per cent 
The percentage growth mean for the series, howe\er, was 71 per cent, 
which IS surprising!} close to Digby’s estimate In projecting needles 
into the six femurs of the series with dual arterial suppl}, Hendryson 
states that the “expected intersection of the prolonged nutnent canals 
did not occur m 4 instances " It should be pointed out that Digb} 
stated that the} comerge on “almost” the same point m the medullar} 
cavity The author concludes that Digby’s method of determining per- 
centage of growth from a gnen eplph^slal line in a long bone is unre- 
liable and without foundation and that the figures derived from the 
method are inaccurate One cannot help feeling that the average per- 
centages of Hendiy son tend to confirm Digb} ’s estimate and strengthen 
the clinical impression that the increment of grow th at the distal femoral 
epiphysial plate is about 70 per cent Hendrj^son has earned out Digb} ’s 
suggestion that “a thorough examination of a large series of each bone 
is desirable to proi ide reliable aT erages ” It is reahzed that epiphysio- 
desis in the equalization of leg length is not mathematically accurate, 
but it is generally considered an excellent procedure and the results in 
reported series of cases ha%e been fa-vorable Hendiy son’s article will 
not change the method of determining expected growth of an extremit} , 

1 Hendryson, I E An E\aluation of the Esbmated Percentage of Growth 
from the Distal Epiplnseal Line, J Bone & Joint Surg 27 208-210 (April) 1945 
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but It IS sure to precipitate reinvestigation of the question of epiphysial 
grow th 

Kennedy - has studied the clinical histones of a series of children 
to determine in what conditions precocious skeletal development occurs 
and the factors which ma} be responsible for skeletal precocitj The 
histones of 23 patients are reviewed, and, on stud} , show" that precocious 
skeletal development is not a peculiarity of an}" one s}ndrome It ma} 
be found with or w"ithout obvious endocrine disorders and may follow 
the administration of endocrine preparations Considerable material 
exists on retarded skeletal de\elopment This article is an addition to 
knowledge of skeletal precocity 

Woolley and AIcCammon ® ha\e constructed a cur\e of radial grow"th 
during the first two }ears from measurements of 400 normal infants 
The} postulate that the de\ elopment of osseous structure "is dependent 
on thyroxin and that deficiency is manifested not onl} b} failure of the 
center of ossification to de\ elop but by striking decrease in linear grow th 
and by the appearance of a roentgenologically visible linear density at 
the epiphysial cartilage This dense line, they sa\ does not resemble 
that of rickets, scurvy", syphilis or lead poisoning Adequate treatment 
in congenital cretins causes new bone of normal appearance to develop 
distal to the dense bone in three to four w eeks, a^d as treatment con- 
tinues growth parallels the normal curve It is emphasized that the 
standard is applicable chiefly to congenital myxedema and only until 
2 } ears of age For some time the chronologic appearance of centers ot 
ossification has been the most useful index of thy"roid function during 
infancy This is an interesting variation, and, since changes occur 
rapidly , it should be useful as a guide in the control of therapy in young 
cretins The authors state that the administration of a therapeutic 
test with thyroid substance should be reflected v"isibly in the long bones 
within three to four weeks if true lack is present If not, no changes 
will be observed 

\^anation in grow th w ithin the epiphy sis of the low er end of the 
femur is imputed as a possible cause of osteochondritis dissecans bv 
ibbing He postulates the presence during childhood of a superficial 
accessory nucleus of bone He is of the opinion that the loose bodv 
develops from one of these nuclei which may be imagined to remain 
t iroughout childhood relativ elv isolated from the surrounding bone tissue 
n islands and bands of persistent epiphysial cartilage, the vascular supph 

-cr, ^ ’ Precocious Skeletal Development JAMA 127 

•"'0 --SI (March 10) 1045 

\r ^IcCammon R W Bone Growth in Congenital 

Mvvclcmi J Bed, at 27 229 233 (Sept) 1943 

■>5 \tiologie tier Osteochondrosis dissecans Acta radiol 
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of \\ Inch IS onh incomplete!} connected \\ itli the neighboring vessels b} 
colateral circulation He states the belief that a bony nucleus i\hich is only 
partial!} connected v ith its surroundings might \\ ell become detached b} 
minor traumas e\en though the articular cartilage remained intact 

Plasticity of Bone — Brailsford,® m a thought-provoking paper pre- 
sented as a Hunterian lecture, describes molding of bones into deformity 
due to plasticit} m para!} sis, scoliosis, fragilitas ossmm, rickets, Paget’s 
disease, pol}C}stic fibrous d}splasia, Perthes’ disease and man} other 
conditions Quotations from Hunter clearl} sho^\ that he realized that 
bones vere plastic, e\en -without roentgenologic studies It is brought 
out tliat graMtational and muscular lorces cause deformity, vhich is 
consequently seen much more frequentl} m the lower extremities 

Osteochondritis — ^Two papers b} Cole‘s and Doub' sum up present 
knowledge and conceptions of the \anous epiph}Sial lesions m their 
clinical and radiologic aspects The} do not include howe%er, the con- 
dition desenbed as ^ertebra plana (Calie) 

Massaro ® reports a case of \ ertebra plana w ith an eleven } ear 
follow-up and carefulh differentiates it from Scheuerman’s disease 
The change is one of primar}' aseptic necrosis, usually of a single 
vertebra The author prefers the designation \ ertebra plana to other 
names by which the condition is sometimes known The destructi\e 
phase lasts about ti\o months, and the regenerative phase is greatl} 
protracted and ma} extend through a penod of eight }ears or more 
While % ertebra plana may be descriptive of the late stage, it is probable 
that it IS mappropnate for the earlier stages, just as coxa plana is 
descriptive of only a late stage of Perthes’ disease 

Osteitis Deformans — A paper by Dickson, Camp and Ghormley® 
constitutes a carefully worked out report on 367 patients ivith osteitis 
deformans The authors haie studied the roentgenograms of 200 of 
these patients After noting the lariations of architecture, they classif} 
the disease into two phases, the sclerotic and the combined The sclerotic 
phase IS characterized roentgenographicall} b} a homogeneous mcrease 
m density of bone, w ith detail of the cancellous trabeculae no longer per- 
ceptible The combined phase represents nonhomogeneous alterations 
of density of bone represented roentgenographically by areas of osteo- 

5 Brailsford, J F PlasticiU of Bone, Brit. J Surg 32 345-357 (Jan ) 1945 

6 Cole, W H The Clinical Diagnosis Treatment and Prognosis of Epi- 
ph-vseal Disturbances in Childhood, JAMA 127 318-320 (Feb 10) 1945 

7 Doub, H P Aseptic Necrosis of the Epiph-^ses and Short Bones, J \ 

M A 127 311-317 (Feb 10) 1945 

8 Massaro, A F Vertebra Plana (Cahe), Radiologj 45 284-291 (Sept.) 

1945 

9 Dickson, D D , Camp, J D , and Ghormlej , R K. Osteitis Deformans 
Paget’s Disease of the Bone, Radiologj 44 449-470 (Mac) 1945 
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porosis, osteosclerosis and cysts The paper accentuates other known 
tacts about the disease Familial incidence was observed Twenty per 
cent of the patients had no complaints, the presence of the disease being 
disco\ered incidentally in the course of roentgenographic investigation 
The most striking alteration observ^ed in the blood of patients having 
osteitis deformans v as ele^ ation of the serum phosphatase level Seventj - 
seven pathologic fractures occurred m the series, and sarcoma occurred 
m 3 instances The authors state the belief, on a basis of their extensive 
stud}, that osteoporosis circumscripta is an early roentgenographic 
manifestation or precursor of osteitis deformans of the skull Whereas 
earlier authors believed the skull and tibia to be the most frequent sites 
of the disease, this series reports the high incidence of 243 patients in 387 
showing involvement of the pelvis 

Jacobs describes a case of osteoporosis circumscripta cranii and 
expresses the opinion that it constitutes the early stage of Paget’s dis- 
ease He feels that the condition should be looked for and a diagnosis 
made early in man} instances on dental examination 

Seligman and Nathanson report a case of Paget’s disease with 
gross calcification of the soft tissues of the lower extremities The 
patient received calcium and viosterol, but the authors express the 
belief that this w as concomitant and not causal 

Hypo parathytoidtsin — As a result of a deliberate attempt to improve 
diagnostic accuracy, Keating and Cook state that 24 cases of hyper- 
parathyroidism were discovered in two and one-half years at the Mayo 
Qinic, whereas onlv 14 cases were observ'ed during the previous four- 
teen }ear« They emphasize that discov'ery of an increasing number 
of cases is entirel} a reflection of a high index of suspicion and revision 
of the criteria nccessarv to make a diagnosis Classic osteitis fibrosa 
c}stica existed in onl} 7 ot the 24 cases repiorted In 9 there was mild 
or at}pical disease of the bone, and in 8 no disease of the bone existed 
The} emphasize the frequencv’ of calcification of the kidney or renal 
calculi, having found it m 92 per cent of their cases An even more 
striking fact is that the chief clue to the diagnosis in 75 per cent of 
the cases was the presence of renal calculi Prolonged stud} of the 
blood chemistr} is often necessary to establish the diagnosis, which 
depends on the demonstration of an increase of calcium and a reduc- 
tion 01 inorganic phosphorus in the serum as well as a reduction of 


10 Jacob' M H The Jaws in Paget’s Disease (Osteitis Deformans) with 
^cial Reference to Osteoporosis Circumscripta Cranii, Am J Orothdontics 

fO-a! Surg ‘tect ) 31 IM 110 (Feb) 1945 

11 Schgman B and Nathanson L "Metastatic" Calcification in Soft Tissues 
o Legs in Osteiti, Deformans Case Ann Int Med 23 82 91 (July) 1945 

1- Keating F R Jr and Cook E N The Recognition of Primary 
H%T^rparatlnroidi'm J \ M A 129 994-1002 (Dec 8) 1945 
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calcium m the urine The authors concluded by reemphasizing the con- 
clusion of Albright and his colleagues that (1) hj perparathyroidism is 
commoner than generally supposed, (2) renal mvohement is more fre- 
quent and diagnostically more important than osseous in\olvement and 
(3) every patient -who has renal calculi should be suspected of ha\nng 
h} perparatliyroidism until the contrar% is clearlj pro\ed or until some 
other etiologic factor can be clearlj demonstrated 

IMcClure and Lam report 6 cases of hj^perparathjToidism Four 
patients i\ere successful!} treated by remmal of adenomas One died 
of acute parathyroid intoxication without the benefit of surgical inter- 
^ ention w Inch had been advised The other deatli occurred alter opera- 
tion on a patient m a hj poparathy roid state As a result ot their 
experience with these cases, the authors adnse more frequent deter- 
minations ot blood calcium le\ els in persons w ith sj mptoms of pressure 
on the nerv'e root, muscle pain and renal calcification and stones in 
order that a diagnosis can be made prior to the stage of osteitis fibrosa 
cj’-stica or before spontaneous fractures have developed 

Fibt ous Dysplasia of Bone — ^There is currently' a great deal of interest 
show n in fibrous dy splasia ot bone, and numerous articles have appeared 
which add laluable intormation to the sum total of knowledge on the 
subject Scholder “ reports the case of a female patient followed oier 
a period of eleven years, with relatively slight change in that penod, 
presenting the diagnostic triad precocious puberty, fibrocystic bone 
changes and cutaneous pigmentation He advances a new hypothesis 
that the syndrome results from a hj'pothalamic (pituitary) parathyTOid 
disturbance 

Coley and Stew art repord the only 2 instances m the hterature 
of malignant tumor ot the bone occurring in fibrous dysplasia, thereby 
adding this condition to the group of diseases ot the bone m which in 
certain instances malignant tumors of bone develop 

By far the most illuminating article on the subject is that ot Jafl:e 
He reemphasizes his earlier work, centering the disorder as a whole 
about the skeletal inv olvement, and his belief that the instances classified 
as Albright’s disease are simply the most florid examples of the disorder 
as a whole The author takes particular exception to the work of 

13 McClure R D , and Lam, C R End-Results in the Treatment of 
Hj perparathj roidism, Ann Surg 121 454-469 (April) 1945 

14 Scholder, B M The S>ndrome of Precocious Puberty, Fibrocjstic Bone 
Disease and Pigmentation of the Skin Eleven Years’ Observation of a Case 
Ann Int Med 22 105-118 (Jan) 1945 

15 Colej, B L, and Stewart F W Bone Sarcoma in Poljostotic Fibrous 
Dj splasia, Ann Surg 121 872-881 (June) 1945 

16 Jaffe, H L Fibrous D\ splasia of Bone, J Vft Sinai Hosp 12 364-381 
(Mav-June) 1945 
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Thannhauser in 1944, ^^hlch attempted to establish the thesis that fibrous 
d>splasia of bone is not an independent entity but that it is related bj 
its clinical and histologic features to neurofibromatosis of Recklinghausen 
Taffe separates the entities and differentiates them clearly and cominc- 
ingl) The article, to be properlj appreciated, should be read in full 

Gauclici’s Disease — Tennent^" describes what he refers to as a 
diagnostic osseous sign of this rarest of the three lipid storage diseases 
The disease has been recorded in two forms, -which ma} be referred to 
as Msceral and osseous The diagnostic points roentgenologically are 
tound by studj of the roentgenograms of the femurs Well marked 
osteoporosis, uhich increases in degree from above do-wnuard, is an 
important sign E^^pansion of the distal end of the femur is seen 
There is found also a true over-all increase in breadth, but the diagnostic 
teature is a loss of the normal conca\ ity above the medial femoral condyle 
This IS progressne, becoming a straight line and later a convexity 
Cortical thinning and small medullarj areas of erosion of trabeculae 
constitute the third sign 

Rickets — Dunham and Thoms report on a study of 10 children 
w ho had set ere rickets in childhood and t\ ho were reexamined m adoles- 
cence Fite had rachitic peltes in adolescence, and 5 had nonrachitic 
peltes As a result of their findings, they express the opinion that the 
older the child is tthen rickets is present, the greater the chance that 
pelt 1 C deformity tt ill occur The entire group had, in adolescence, some 
deformitt of the lower extremities High ratios of sitting height to 
standing height were found in all but 1, tthich suggests retardation of 
growth of the lower extremities 

Scurvy — Etans'^ reports a series of 93 cases Sex distribution is 
about equal, and there was a striking limitation of cases to the latter 
part of the first ^ear Stages of the disease as it appears roentgeno- 
logicalh in order of their appearance are described and include ground 
glass tjpe of demineralization, signet ring appearance of the epiphyses, 
submctaph\ sial notching, fragmentation or separation of the metaphysis 
and displacement of the epiphjsis Two important tj'pes of periosteal 
diadow are described, one appearing as a narrow triangular shadow, 
ln\ing Its base at the metaphjsis and extending up the shaft, and the 
other larger more club shaped and extending along the greater length 
01 tlie shaft The differential diagnosis is discussed, including rickets, 
uucction trauma and neoplasm 

1/ Tennent W Gaucher s Disease — ^Thc Earl> Radiological Diagnosis Brit 
T Radml 18 336-338 (\o\ ) 1943 

l'^ Dunham E C and Thoms H ElTects of Sciere Riclets in Darlj Child 
icK-4 ca Slektal Dcaelopment in \dolesccnce '^m J Dis Child G9 339 345 
Clin ) 1043 

19 Eaars \\ \ Ir Periosteal Lesions in Scuraj Am J Roentgenol 

53 147 I'c, rreb) 194S 
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Plio^sphaio^t — Sihei and Golding"® conducted experiments in ritro 
and in m\ o to explain dela\ in healing of compound fractures w ith 
particulai reierence to sultonainide therap\ in the wound The\ tound 
m maximal concentrations obtainable chmcalK m the blood that sulfanil- 
amide suhapc ndine and suhathiazole produce no inhibition of bone 
phosphatase m rno or m section In maximal concentrations obtain- 
able 111 tis-^ues as a result of local application sulfanilamide produces oier 
50 per cent inhibition ot actn it\ ot bone phosphatase Sulfap} ridme and 
suhathiazole on the other hand produce onl} slight inhibition As a 
result ot their experiments the\ suggest that sulfanilamide should not 
be used chmcalh as a local application in sites of fracture 

Cahificattou — A itainms to some extent at least the “bread pills 
ot this generation, are generalh looked on as being relatneh harmless 
Striking eMdence ot the potenc\ ot \itamin D in massne doses orer 
i protracted period howerer, is presented br Danowski Winkler and 
Peters The authors present 2 cases w hich show that it is possible 
to produce calcification in soft tissues and renal failure Ther express 
die opinion that the sequence of eaents is In percalcemia, which increases 
the calcium content of the soft tissues notabh the kidneys, followed 
In renal calcification, which is the cause of renal failure Fortunateh 
the process is rer ersible to some extent In discontinuance of the therapr 

Freiberg and Bauer®- report a fatal case of iitamin D intoxication 
with metastatic calcification 

II CONGENITAL DEFORMITIES 

Prepared by 
J H KITE M D 
DECATUR GA 

Experimental — For the past four years this renew of congenital 
deformities has recorded additional contributions to this puzzling subject 
by Josef Warkam He points out that congenital malformations 
represent an important pediatnc problem also, since thej are a notable 
factor in infant mortahti and in children’s morbidity Genetic, infectious 

From the Scottish Rite Hospital For Crippled Children 

20 Sih er, P H , and Golding, J S R Effects of Sulfonamides on Bone 
Phosphatase Lancet 1 528-529 (April 28) 1945 

21 Danow ski T S , inkier A W , and Peters, J P Tissue Calcification 
and Renal Failure Produced b\ Massne Dose Vitamin D Therapi of Arthritis 
Ann Int Med 23 22-29 (JuK) 1945 

22 Freiberg, R H and Bauer, J M \ itamin D Intoxication iiith kfeta- 
static Calcification, Unn Hosp Bull , Ann Arbor 11 61 (Aug ) 1945 

23 M arkani J Congenital Maliormations Induced bi Maternal Nutritional 
Deficienci J Pediat 25 476-4S0 (Dec ) 1944 
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and actinic factors have been proved to be etiologic principles leading 
to malformations He has also shown that malnutrition of the embna 
can be an etiologic factor 

It has been obsen^ed that animals fed poor diets gave birth to blind 
joung Warkany raised female rats on a highly purified diet free 
of carotene and vitamin A The few rats able to terminate pregnancj 
produced j oung v\ hich \\ ere born blind and had deformed eyes This is 
due to an arrest of development in an early embryonic stage If vitamin 
A IS added to the maternal diet, these deformities are not observed 

In previous articles on “Progress in Orthopedic Surgery'” deformities 
Iiav e been listed v\ hich follow ed diet I These vv ere prevented by adding 
2 per cent dried liver The vitamin B complex was preventive When 
the crystalline substances of vutamin B were tried, it was found that 
thiamine hy’drochloride, nicotinic acid, pyridoxine and pantothenic acid, 
either alone or m combination, were ineftective Riboflavin was found 
to be as preventive as hv'er It was found that the aforementioned 
malformations could be prevented by’ administration of liver as late 
as the thirteenth day of gestation He interprets this as proof that 
these maitormations are not determined before the thirteenth day of 
prenatal life 

He says 

Histologic sections show that the malformations are present already m 
cartilaginous structures which indicates that the deviation from the normal 
development occurs before or at the stage of chondrification Chondnfication begins 
in the rat on the fou-teenth and fifteenth days of fetal life Thus, vve can conclude 
that the malformations are determined not before the thirteenth day and not after 
the fifteerth da> of gestation \ critical stage exists then in the 13- or 14-da> 
rat cmbr>o in which the presence or absence of sufficient riboflavin is of a 
decisive influence on the development of the embryo At about this time most 
of the affected parts of the skeleton undergo rapid changes Undifferentiated 
rnescnchjmal structures develop into the vvell-differentiated membranous skeletal 
elements which are the forerunners of the cartilaginous and osseous skeletoa 
II^ clianee from mtscnehvme into the membranous skeleton seems to be impaired 
V a deficiency in riboflavin The membranous skeleton exists only during a 
' inrt period m prenatal litc and therefore not much attention is paid to its 
morp 10 ogv and phy siologv But its constitution determines the fate of the 

permanent skeleton and its vulnerability deserves our special attention It is of 
I-rcat interest to learn that riboflavin a vitamin known to be necessary for normal 
growth IS also nccessarv for norm.l embryonic differentiation 

When he left the vitamin D out of diet I, he had a rachitogenic diet 
-UK the deformities were of a different pattern The ulna, radius tibia 
atu 1 nih were decidelv curved, and the ribs showed a peculiar 
angulation and broadening within their osseous parts This pattern of 
ma torn! ition could be prevented when the maternal diet was supple- 
minttcl hv vitamin D 
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Grebe cites some statistics to demonstrate the incidence ot con- 
genital defonmt} Ihus Strohofer in 1933 reported an incidence of 
0 5 per cent, Untcrnchter in 1935 reported 1 3 per cent and Herrmann 
in 1939 reported 2 4 per cent of their admissions Evidenth congenital 
deformit} is not rare About one tenth of stillborn children are deformed 
and about one fifth of those d3mg within the first siv months of life 
After a discussion ot the probabilitj of further detormed offspring 
following the birth of infants with chondroplasia , s}ndact}lism and 
poh dactj lism , cleft palate and harelip , cranioschisis, including anen- 
cephal} and spina bifida , malformations of tlie heart, and mongolism, the 
author concludes that none of these conditions justifj stenlization, since 
the exact probabihtj of recurrence has not been estimated Howe\er, 
he suggests that the danger of producing abnormal offspnng is greater 
when milder anomalies ha\e already appeared in siblings Some 
deformities are so slight that they would not affect the health Se\erer 
deformities leading to prenatal death are less likely to be repeated m 
later offspnng In giving ad\ice to prospectne mothers one must 
consider not only the occurrence of deformitj m siblings but also the 
condition of the general anlage, thus avoiding exclusion of good matenal 
because of slight defect 

Gregg-’ m 1941 found an unusual t}pe of cataract m infants in 
S}dney, Australia There was a remarkable similantj of the opacities 
of the lens, and a congenital defect of the heart frequentl} accompanied it 
He found that all the mothers had had an attack of rubella during the first 
or second month of pregnancy The health of the mother during the 
remainder of pregnancy was good With the help of his colleagues 
78 cases were collected Some of these infants presented deaf-mutism 
He refers to the work of Miss Mann, who showed tliat there was a 
relationship betic een a \ irus infection early in pregnancy and the appear- 
ance of certain congenital defects in the infant She said that the most 
important determining factor m human beings for the effect of a mater- 
nalh transmitted disease w as the time of its action, onh the cells w hich 
were m active division being affected She showed that the time of the 
active division of the cells ot the lens, internal ear and heart was at 
the time of the illness The question is asked whether other diseases 
might not hav e a harmful effect on the dev eloping embrv o 

Greenthal reports 2 additional cases from Milw aukee and giv es 
references to others who have verified the fact that rubella dunng the 

24 Grebe, H Angeborene Missbildung und vveitere Kinder Med Klin 39 
484 (Julj 9) 1043 

25 Gregg, N M Rubella During Pregnanej of the Mother vvath Its 
Sequelae of Congenital Defects in the Child, M J Australia 1 31 o-31a (March 31) 1945 

26 Greenthal, R M Congenital Malformations in Infant Caused b\ Rubella 
Karlj in Pregnanej Report of Two Cases Arch Pediat 62 a3-c6 fPeb ) 1945 
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first t\\o months of pregnancy ^\^ll cause deformities in infants He 
%\onders \ih\ similar cases ha\e not been seen before and whether 
rubella has been se\ erer during the last few 3 'ears He says 

I belie\e that 11 rubella is tlie cause of such serious congenital malformations 
in the infant then there should be no effort made to isolate children from rubella 
I aho agree with the suggestion that if a woman contracts rubella during the 
first two months of pregnanc> a therapeutic aborUon is justified, as the chances 
01 congenital delects affecting the infant are about one hundred per cent 

Vdams reports 2 new cases of patients showing both congenital 
cataracts and congemtal defects of the heart The importance of 
preieiitmg rubella and other infections during the earlj' months of 
preginnct is pointed out 

Mbnigli has added 9 cases of congenital anomalies following 
maternal rubella in earlj pregnancj' He reviews the literature and 
anah zcs the 78 cases reported The commonest congenital lesions in 
the infants are cataracts, cardiac septal defects and patent ductus 
arteriosus deat-mutism and microcephaly There avas only 1 case of 
clubfoot reported Nearl}' all the infants are poorly developed and 
present problems in feeding The a\ ailable data suggest that 100 per cent 
ot the mothers w ho contract rubella m the first tw’o months and approvi- 
mateh 50 per cent of those who contract it during the third month will 
gue birth to infants with congenital anomalies 

In 1940 to 1942 congenital malformations were reported on 3,180 
and birth injuries on 2,246 of the birth certificates filed in the state of 
New York, outside of New York city That in many cases malforma- 
tions or injurj were not recognized at birth or not reported by the 
attending pin sician is demonstrated bj a comparison of the causes of 
death of children under 1 month with the statements on the corresponding 
birth certificates and likewise by a comparison with the Crippled Chil- 
dren s Register On this basis a minimum estimate of malformations 
V ould be twice and birth injuries four times the reported figures 

Congenital malformation multiplies by at least 13 the risk of 2 
child s thing in the first month of life and bi 9 at 1 to 11 months 
Birtli mjtin raises the risk of death elevenfold during the first month 
but In' no cfiect on the mortality of children aged 1 to 11 months 

Adam T H Rubella in Pregnanej and Congenital Malformations, 
lournal Ijncet G5 197 I'JS (Ma\) 1945 

VlbiLch C H Congenital Anomalies Following Maternal Rubella in 
ai-i Neels 01 Prccinnci with Special Emphasis on Congenital Cataract 
I \ M \ 129 719 723 (\n\ ]0) 1945 

DtPf r T \ and Parlhurst E Congenital Malformations and Birth 
Children Born in \cw Yorl State, Outside of New Yorl CiU 
' P'-2 'ei 3 0-1 Slate 1 Med 45 1097-1100 (Mav 15) 1945 
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A case ot blue sclerotics associated with a giant cell tumor m one 
e\e ot a Chinese schoolgirl was seen and reported b} Chan Biomicro- 
scopic studies as well as anatomicopathologic examinations of the 
enucleated e^e showed thinning of the cornea, which was about three 
tourths as thick as tint ot a normal e) e Anatomic section demonstrated 
that the sclera was trom one third to two thirds as thick as tliat ot a 
normal e}e, the ratio \ar 3 mg in different regions Biochemical anal} sis 
of the sclera disclosed the presence ot an abnormall} large quantit} ot 
calcium The author concludes, “It is behe\ed that h} perfunction of the 
parath}roid glands ma^ be a factor m the causation of this anomal} ” 

[Ed Xorn ( [ H K ) — Blue sclera and bnttle bones ma} be a rare 
condition m an e\e clinic but such cases are contmualh being seen 
in orthopedic clinics The\ run in families and otten through several 
generations There is no e\idence in this 1 case or m the reported 
cases that it is the result of a h\ perparath} roid condition ] 

A case of generalized neurofibromatosis accompanied with congenital 
detormities of the first three cervical vertebrae is reported b\ Peacock”^ 
An operation was done to remove a tumor mass under the jaw The 
patient died suddenlv three davs later, and autops} findings, including 
the fusion of the first three cervical vertebrae, are given in detail He 
savs 

The osseous conditions associated with generalized neurofibromatosis lall mto 
two mam groups In one congenital skeletal defects occur Kvpho-scoliosis is 
frequentlj present, spina bifida and defects of the bonv wall of the orbit are 
described In tlie otlier, there are osseous manifestaUons directlv due to the disease, 
exemplified b> the results of periosteal lesions resulting in overgrovth of bonv 
tissue and the enlargement of bones seen in various situations 

[Ed Note (J H K ) — Man} of the so-called congenital h}per- 
trophies of parts or of the entire extremit} are due to changes m the 
nerves to the part There is an enlargement of the bone as well as 
of the soft parts On careful examination patients with these conditions 
will show cafe au lait spots and when older neurofibromas ] 

Brown and Pearce wrote three papers on hereditar} achondroplasia 
m the rabbit The first has to do vv ith the ph} sical appearance Thev 
summarize by sa}mg that it is present at birth and is charactenzed bv 

30 Chan, E Blue Sclerotics 'Associated with Bon> Delects T Internat Coll 
Surgeons 8 140-144 (March- 'April) 1945 

31 Peacock, A Developmental Abnormalities of Cerv cal Meriebrae in Case 
of Generalized Neurofibromatosis, Post-Grad AI J 20 324-328 (Ivov ) 1944 

32 Brovvn, W H and Pearce L. Hereditarv 'Achondroplasia in Rabbit 
Phv steal Appearance and General Features J Evper Med 82 241-260 (Oct) 
1945 Pearce, L and Brown AV H Hereditarv Achondroplasia n Rabbit 
Pathologic Aspects, ibid 82 261-280 (Oct ) 1945 Hereditarv Achondroplasia in 
Rabbit Genetic Aspects General Considerations ibid 82 2SI-295 fOct.) 1945 
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reduction m size, b} a disproportion of bodily parts, most stnking in 
the extremities, and b} an invariably lethal effect The animals are 
stillborn or die shorth after birth 

In phjsical appearance and in the character of the skeletal changes 
as shown bt roentgenograms, achondroplasia m rabbits has a remark- 
able resemblance to the disease in human beings and m cattle and dogs 
The condition which first occurred in offspring of purebred Havana 
rabbits is inherited The mode of inheritance is on the basis of a simple 
rtcessue unit tactor and the appearance of nonachondroplastic trans- 
mitters fheterozrgotes) is that of normal animals 

In the second paper they discuss the pathologic aspects 

autop’;\ the chief leatures of interest are reduced size with dispropor- 
tionatelj 'hortened extremities and large head, cutaneous and subcutaneous edema 
of Mnable degree and distribution, small shortened bones with a cartilaginous 
appearance and texture immature teeth, and cleft palate in one-fourth the cases, 
blood'-itamed fluid m tlie thoracic and abdominal caMties, a comparativel> small 
heart pointing to the right of the midline, a \er> large firm thymus, a large pale 
soft spleen a large swollen Iner with red mottling, and a stomach distended with 
thin greenish mucus but no milk 

The mean relatiie weights of all organs in terms of the net body weight 
were larger than those of normal new-born litter mates The mean actual 
weights of the kidneis the brain and especially the spleen and the thymus were 
also larger tlian their respectue normal yalues, those of the heart, h\er, and 
adrenals were slightlj smaller, while that of the pituitary was the same 

Histologicallj all endochondral cartilages show marked abnormalities of 
differentiation with pronounced deficiency of ossification Calcification of mem 
^anous bones is likewise deficient The histological abnormalities of the long 
nes are \er} similar to, if not identical with, those characteristic of human fetal 
chondrodi stropln the creeper fowl condition, the "bull-dog” calf, and achondro 
plasn of the dog 

bo histological ciidcnce was found in any organ which would suggest a 
lasis for a responsible causal agent of the abnormality 

The third paper has to do with the genetic aspects and general 
con.i erations It is the first instance of this abnormality in rodents 
'iriation arose in purebred Havana stock 
le abnomality is determined by the expression of a simple recessite 
uni actor a ected persons being homoz3gous for the factor Females 
arc omew lat more frequentl} affected than males, but the character is 
'' in ed Rabbits heterozygous for the factor as determined b) 
and iiriater 1 ha\e a perfectly normal appearance at birth 

The condition appears to be determined solely by the genetic constitu- 
1 1 C annual \ttention y\as drawn to the fact that, although the 
, . ^ the aciiondroplastic form proceeds to birth at term, 

r \ occur-, at the time of or shortly after parturition 
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Congenital absenee ot the odontoid process from the cervical axis 
has been reported m 1 case bj Roberts and in 2 cases by AVeiler 
Scaniiell - adds another, that ol a soldier who suffered sharp pain in 
the neck aftei a twist sustained while wrestling The pair was accom- 
panied with gencrahred weakness most noticeable m the arms During 
the halt-hour tollowing injun, the weakness gradually disappeared 
Roentgcnographic studies, including laniinagrams, revealed a complete 
absence of the odontoid process and abnormal inobiht} of the atlas on 
the axis in flexion and extension 

Allen gi\ es a good rev levv ot the literature and reports the findings 
in a Negro soldier who had engaged m strenuous infantry traimng for 
sev en months vv ithout sv mptoms He lists nineteen malformations in the 
upper part of the spine and thorax 

Ingersoll " presents a case of bilateral congenital high scapula with 
bilateral omov ertebral bones which was treated b} surgical removal of 
these structures, vielding functional improvement and giving some 
cosmetic benefit 

Grieve*' reports 7 cases of congenital subluxation of acromio- 
clavicular joint m the course of medical examinations in the air crew 
In every instance the condition was bilateral These cases show that 
mere displacement of the clavicle above the acromion need produce 
no disabilitv 

A case of congenital recurrent dislocation of the head of the radius 
is reported bj Bindman because of its rantv and because it vv as 
recurrent and reducible The case was that ot a girl of 9 who had 
a dislocation of the head of the nght radius w hile attempting to loosen 
a button on the left shoulder with her right hand She felt a sudden 
pain m the right elbow and noticed a lump m front of the elbow, which 
disappeared on manipulation The pain was momentary and not 
sev ere Roentgenograms show ed that the head of the radius vv as shallow 
and poorly formed 

Up to the present time some 24 cases of congenital humeroradial 
sv nostosis hav e been reported, nearlv all of them in European literature 
It IS apparent that there is a hereditarv tendenev since some have 

33 Scannell, R C Congenital Absence of Odontoid Process Case Report 
J Bone S. Joint Surg 27 714-715 (Oct) 1943 

34 Allen, E, Jr Khppel-Feil MalformaUon Report of Case m Adult 
Radiologj 44 79-81 (Jan ) 1945 

33 Ingersoll, R E Congenital EIe\auon or Scapulae with Bilateral Omoi er- 
tebral Bones, Xew York State J Med 45 1462-1463 (Juh 1) 1945 

36 G^le^e, T Congenital Subluxation of -VcromioclaMCular Joint Lancet 2 
817-818 (Dec’ 23) 1944 

37 Bindman E Congenital Recurrent Dislocation oi Head oi Radius, Bnt 
if J 2 354 (Sept 13) 1945 
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reported 2, 3 and even 4 such cases in the same family ]Murph> and 
Hanson report an infant born of norma! parents vv'ho could not move 
Ins elbows, and the roentgenograms showed that there was no articulation 
at ail at the elbow , the radius and humerus w'ere one continuous bone 

Prof Munir Ahmed Sarpyener, of Istanbul, Turkey, ,shows that 
many of the conditions which have been attributed to spina bifida are 
m fact due to congenital stricture of the spinal canal He says that 
It IS a common pliase of pathologic change that peripheral nerves are 
'-usccptible to pressure, w hether this be the sudden pressure of a fractured 
bone fragment the gradual pressure of exuberant callus or the slow 
envelopment of scar tissue 

Thus far there have been no references in the medical literature to congenital 
■stricture not associated with spina bifida occulta Studies extending over a long 
period have convintcd me, however, lhat this pathological entitj does exist, that 
It can be demonstrated by suboccipital injections of lipiodol, and lhat it is respon 
mIiIc for many hitherto unexplained clinical manifestations — enuresis, spastic or 
flaciid par d> SIS, and various deformities 

Just as tumors of the spine may cause spastic or flaccid paralysis so congenital 
strictures may produce one or the other form of paraKsis The particular tipe 
IS due not to the location of the lesion, but to the degree of pressure exerted on 
the cord 

Thus far, I have been able to differentiate the following forms of congenital 
stricture of the spinal canal 

1 \ nirrowing of the canal, forming a ringhkc constriction of the cord at one 
or more levels fins varictv is usually found in cases of enuresis, and is rcadilv 
iiirtd bv I immcctomv The relief of svmjitoms comes within a few hours oi the 
operation 

I More extensive strielures, involving an entire region of the canal This type 
IS usuallv associated with spastic paralysis similar to that seen in Littles disease 

1 \ locdizcd stricture causing compression of the spine and paralvsis of certain 
groups of muscles This is the type responsible for club-foot 

d \lypical casts causing a cleft cither m the cord alone or in both cord and 
dura mater 

He presents many photographs and roentgenograms to show the 
remarkable improvement following laminectomy to rehev'e the pressure 
on the cord 

That the spinal canal may be greatly dilated as the result ol an 
intraspinal neoplasm is well known, but that an equally pronounced 
filial ition may occur at any level as the result of a congenital anomalv 
ot the cord structures is not generally recognized Walker reports 

s \Iurphv H ^ and Hanson C G Congenital Humeroradial Svno'tosi' 
j fV If fv Joint Surg 27 712 713 (Oct ) IWS 

Sap <ncr M \ Congenital Stricture of Spinal Canal J Bone L loint 
27 70 79 (J.n ) 1945 

hO V iBrr A r Dilatation of Vcrftbril Canal \s«ocnted v ith C'lucnitd 
V ->lns,t ftpiral Cord \m J BfK,ntgfnol 52 571 582 (Dec) 1944 
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3 cases o£ m\elod^spIasIa associated \Mth dilatation of the spinal canal 
at the site ot the anoniah A case of \ ascular abnormaht} — angioma and 
aneurjsm — of the spinal canal at the site of tlie lesion is also reported 
The roentgenographic and pathologic manifestations of myelod} splasia 
are discussed Although neoplastic conditions cause most instances 
ot roentgenographically demonstrable enlargement of the spinal canal, 
congenital abnormalities of the spinal cord should be considered as 
etiologic factors 

A case of intrapehic protrusion of the acetabuh is reported by 
Thoroughman u Inch is unique m that the hip S) mptoms are completely 
absent except for pain in the right knee Otto originally described this 
condition in 1824, and onh about 100 cases have been reported It has 
been called Otto s peh is, protrusion acetabuh and arthrokatad 3 'Sis These 
names should not be applied to deformities follow mg trauma or metastatic 
processes Neither should the conditions following infections be so 
classified This condition probabh results from a general disease m 
earl} life w Inch has caused a softening of the bones When osteoarthritis 
is seen, this is a later stage supenmposed on a preexisting deep 
acetabulum The intrapehic protrusion is frequently as}mptomatic 
until osteoarthritis occurs The most constant physical findings are 
limitation ot motion, particularly m abduction and external rotation 
There is a rather constant flexion deformity with a compensator}’’ 
lordosis Therapy is unsatisfactor}' 

Mahaffe} reports the case of a soldier who had a fracture of the 
right lateral malleolus four }ears preiiously and who had continued to 
have pain m his foot Roentgenologic examination reiealed no space 
between the os calcis and the cuboid A roentgenogram was made of 
the other foot, which had guen him no trouble, and it showed the 
same 

[Ed Note (J H K ) — Fusion of the calcaneocuboid joint is seen 
as the only deformity rarely and is frequently seen w hen associated w ith 
other deformities of the foot This condition occurs much more fre- 
quently than the reported cases would indicate, because there is little 
reason for reporting congenital fusions ] 

^'eneruso reports a soldier w ho had pain along the inner border 
of his right foot after prolonged walking or standing He had onh 
four toes on that foot Roentgenograms rerealed the complete absence 

41 Thoroughman, J C Intrapehic Protrusion of Acetabuh, J Surg 
69 23S-242 (Aug) 1945 

42 Mahaffei, H Bilateral Congenital Calcaneocuboid Srnostosis Case 

Report J Bone & Joint Surg 27 164-165 (Jan ) 1945 

43 Veneruso, L C Unilateral Congenital Calcaneocuboid S'nostosis with 
Complete Absence of Metatarsal and Toe, T Bone &. Joint Surg 27 718-719 (Oct ) 
1945 
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ot one metatarsal and its phalanges and a fusion of the calcaneus and 
cuboid bones No e\ idence of a joint between these bones could be found 
Matheis states that good results can be obtained in almost all cases 
ot congenital clubfoot if treated immediately The inner structure ot 
the foot and mechamcal aspects are discussed B} utilization of growth 
pressure and delicate maneurers tolerable eren in newborn infants, a 
cure can be accomplished m a short time The author describes a splin*^ 
and cast Treatment can begin on the day of birth, and cure is usually 
hnished bA the fourth month No after-treatment is needed The 
de\ elopmental cause of clubfoot is discussed This is a false position of 
the supporting arch which m pathologic supination carries with it the 
great toe w ithout changing its shape or position in relation to the arch 
Ml otlur changes are caused b} secondarj lesions Clubfoot in newborn 
inlants is easilj corrected bj finger pressure, which may be applied 
in se\eral sittings in cases of se\ere deformity, at intervals of two to 
three dai s ^ plaster cast is applied after pronation, and the forces 
prerenting a harmful effect will hare a corrected effect Once reduced 
br finger pressure the position is maintained b} application of a splint 
and the foot fixed by strips of pasteboard to prer ent lateral compression 
The foot IS placed in exaggerated abduction Bits of rubber sponge 
are applied betrreen the splint and leg and the transrerse band and the 
external margin of the foot Care must be exercised that traction and 
pressure do not counteract each other, rrith resulting injuries to the skin 
The dressing is renew ed e\ ery few days in a furtlier corrected position 
■ktter o\ ercorrection has been achieved a plaster cast is applied, the 
inner and outer margins ot the foot being protected with cotton The 
cast IS applied to halfwaj up the thigh, the knee and thigh flexures being 
left tree Shortly before the plaster hardens, the foot is placed in the 
greatest possible position ot overcorrection, with special attention to 
the heel Shortlj after hardening the cast is split Both grow'th forces 
and mo\ ement are utilized as curative forces A change is evident even 
liter tourtecn elaes The cast should not be left on for more than three 
weeks or too extreme pronation might result •kfter two or, at most, 
three weeks the thigh portion of the cast should be removed, and the 
Inee is extended for one week to stretch the calf muscles The cast 
IS then reapplied in improaed position The thigh portion of the cast 
IS reinoied from fi\e to six times When the toot remains m corrected 
po ition e\cn against finger pressure, treatment is discontinued Dorsal 
Icxion and abduction following irritation ot the sole pro\e that the 
peroneal muscle has reemered and that there is no danger of relapse 
''ix rases arc reported 

. n SnfortbchandlunK dcs anijeborenen Klumpfustes Zt'chr 

w try 74 
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The “medical treatment ot clubfeet is discussed m a rather theoretic 
article b} Leonard ■* He sa} s 

In medicine there arc man> occasions when there is a need tor actue treatment 
eten though the mechanism which has produced the abnormal condition remains 
obscure 

It would seem tint it should be possible to determine tlie exact age which 
IS most satisfactoo for successful treatment of a clubfoot b\ nonsurgical methods 
and that complete restoration ot a fulh functioning foot should be possible at 
that age in etery case 

In other words, the failure is thought of as being the result ot insufficient rather 
than wrong treatment 

If the process of ossification m the tarsal bones holds the clue to the problems 
of treatment ot clubfoot and if the treatment is to be thought oi as, first a 
correction of the deformita and second a period of waiting for the elements of 
the foot to “set” m their proper shape like cooling plastic, the indindual time 
schedule of ossification is of primars importance 

It maj also be concluded tliat there is a certain percentage of abnormal delaj 
in the appearance of ossification in tliose cases which haie presented the greatest 
difficult! in the preiention ot relapse 

“^.n interesting corollary to the idea that dela\ ed ossification effects the progress 
ot recosery is a speculation regarding a possible relation between it and the 
etiologj of clubfoot [Clubfoot] appears twice as often in boss as 

in girls It has also been shown that the rate of ossification as a normal aserage 
in bojs is slower b> seseral months than in girls \ relatne slowness ot normal 
ossification is, therefore, found coupled with a relatne greater incidence of 
clubfoot 

He uses an “ossificabon index,” which is tlie jear a gnen epiph}sis 
usual!} appears If there is a delay m the appearance of the center of 
ossification in the roentgenogram, tlie outlook is unfavorable and tlie 
foot should be held longer under treatment If the appearance is normal, 
the prognosis is good and the foot w ill retain its correction He expresses 
the opinion that a delay in the ossification of the tibial epiph}sis ma) 
explain the inward torsion present m man) of these cases In cretms 
the dela} in ossification is stimulated by the gmng of th\roid From 
w ork on rats he states the belief that the administration of th} roid should 
be accompanied with administration of anterior pituitar} growth hormone 

He concludes 

Medical treatment for the purpose ot speeding ossification m a child wnth club- 
foot through the period when the bones are being held in their normal position 
thus becomes a matter of gmng adequate daiK do=es ot thiroid substance wnth 
extra thiamine chloride which this medication demands and with the theoretical 
assistance of a diet rich in calcium, phosphorus, and i itamines A. and D 

[Ed Note (J H K ) — All who hate treated clubfeet are tamihar 
with the fact that some feet respond easil} to correctne treatment and 

45 Leonard, D W Significance of Delaied Ossification in Treatment ot Con- 
genital Clubfoot J Pediat 26 379-389 (April) 1945 
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others are difficult to correct and that these same conditions have a 
great tendenc^ to recur Frequently iri bilateral conditions in which 
the rate of development might be expected to be the same m each 
foot, one foot will be more difficult to correct, even though it has had 
exactl) the same treatment throughout It is also known that there is 
a wide variation m the appearance of the centers of ossification for the 
bones ot the feet I hav e seen m clubfeet a center for the scaphoid at 
2 3 ears and hav e seen other untreated clubfeet m which it did not appear 
until 7 As soon as treatment was begun it made its appearance I have 
studied grossh the time of dev^elopment of the center of ossification in 
more than 500 patients with clubfoot and hav^e not been able to deduct 
anv rules of procedure It is difficult to sa} whether a dela)’’ in ossifica- 
tion IS the cause of the abnormality or the result of it If a study of the 
roentgenograms of the feet shows that there is a slight delay in the 
appearance of ossification at 2, 3 and 4 3'ears in the respective bones in 
bovs. It IS difficult for me to see how this can be responsible for twice 
as rnan} bo} s hav mg clubfeet, vv hen this deformit3^ becomes fixed earl) 
111 the development of the embr3o] 
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Ostalis I tbrosa CysUca —Kngsien and Phalen « report 3 cases of 
roc3S 1C isease of the femur m 3roung soldiers Treatment bv means 
tiirp'^*'^^ graft gave satisfactor} results Pathologic frac- 

runtr>*tl' 2 ‘^ases The authors 

ahttnr ^ C3sts of bone arise as a result of localized congenital 

n o n J hemorrhage They distinguish 

hnel^I^'^* fluid-filled, true cystic 131)6 

rul t-itru"', the fibrous “soiid” tjpe 

til It a mU ^ '^he3 point out 

[|^>^_^K,loq.c fracture occurring m the bone involved bv a cjst 

Jrom iLc Sccuon on Orthoped.c Surgerj Maso Cl.n.c 

Icr"'i' \ Kt".,Moi''Ti ^ ^ Localized ribrocvstic Disease Ot lie 

'c C7 ,12,3^ (Feb ^“'■etlage and Bone Gran T 
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alwajs heals but that the cjst remains and another fracture mar occur 
unless the cavity is packed ^Mth bone chips so that osteosynthesis takes 
place The tibia and ilium were used as donor sites in their cases 

Goldthwaif*' describes a cyst of the sacrum that did not enlarge in 
tliirty-fi\ e y ears The patient w as 44 y ears of age w hen she underw ent 
an operation for remoial of gallstones and utenne suspension in 1909 
A cy Stic mass attached to the sacrum by a broad sessile base w as noted 
in the hollow of the sacrum Roentgenograms showed a large cyst 
w Inch filled the sacrum, lea% ing only a shell of good bone at the penph- 
ery The mass bulged posteriorly , as occurs in spondy lolisthesis The 
condition was treated conservati\ely' with a lumbosacral support, and 
the patient got along w ell 

[Ed Note — It is not uncommon to find cysts which ha\e been 
present for many' years without increase m size, but the cyst in the 
sacrum described by' Goldthwait was present for a longer penod than 
any that I know about Pathologic fracture often is the first sign of a 
cyst The cystic areas of decreased density' with thinned and distended 
cortex are seen in the roentgenograms The cysts commonly occur in 
y oung patients and are usually correctly diagnosed I am comnnced that 
when any doubt exists concerrung such a lesion and fracture is imminent 
excision, biopsy and packing of the ca\nty with bone chips should be 
performed The ilium or tibia pro\ides excellent matenal for this ] 
Metabolic Lesions — Hand-Schuller-Chnstian Disease Schairer^® 
adds a report of 2 cases of eosinophilic granuloma to his cases reported 
in 1938 The first case was that of a girl 13 years of age m whom the 
tumor was located in the panetal bone and was remo\ed surgically The 
microscopic picture was typical, and reco\ery was uneientful No ew- 
dence of recurrence was found two years later There was no history 
of trauma m this case The second case w as that of a girl aged 4 y ears 
who had a similar tumor in the frontal bone 

The author also presents a summary of 15 cases reported m the 
literature, a macroscopic and microscopic descnption of the tumors and 
a discussion of prognosis and etiology 

Engelbreth-Holm, Teilum and Christensen report 5 cases of 
so-called eosinophilic granuloma of bone m children 2 to 9 y ears of age 
Clinically and morphologically a gradual transition to the fully dei eloped 
Schuller-Chnstian syndrome was observed m these cases Qinically the 

47 Goldthwait, J E A Case of Cvst of the Sacrum with Xo Increase A.iter 
Thirtj Years J Bone &. Joint Surg 27 160-161 (Jan ) 1945 

48 Schairer, E Osteomvehtis nut eosinophiler Reaktion (eosinophiles 
Granulom des Knochens), Deutsche Ztschr f Chir 258 637-649, 1944 

49 Engelbreth-Holm J Teilum G and Christensen, E Eosinophil Granu- 
loma of Bone-Schuller-Christian’s Disease ^cta med Scandinav 118 292-312 
1944 
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transition was trom solitary eosinophilic granuloma to seteral foa to 
innumerable loci scattered throughout the skeletal system, together with 
diabetes insipidus disturbance of growth and roentgenographic changes 
in the lungs In seteral cases in which the initial finding was a solitarj' 
granuloma continued obsen ation revealed additional foci The number 
oi toci m the cases in the senes increased w ith the period of observation 
Morphologicalh , transitions were demonstrated from the hpid-free 
eosinophilic granuloma through granuloma w ith beginning hpid phago- 
citosis with Touton giant cells to entirelj xanthomatous tissue Eosino- 
philic granuluma no longer can be considered nosologically as an entiti 
but must be considered as a not uncommon clinical monosymptomatic 
lorm 01 Hand-Sclmller-Christian’s disease, which often heals without 
becoming generalized The histologic changes m these cases correspond 
exaeth with the carious histogenetic phases of Hand-Schuller-Chris- 
tian’s disease including (1) the hjperplastic proliferative phase, (2) the 
granuloma phase 13 ) the xanthoma phase and (4) the fibrous or healing 
phase \merican w riters ha\ e laid stress on differentiation of solitarj 
eosinophilic granuloma from Hand-Schuller-Chnstian’s disease, while 
ficrman writers ha\e emphasized the primars granulomatous nature of 
H ind-Schuller-Chnstian’s disease but seem unacquainted with the clini- 
cal picture OI solitan eosinophilic granuloma of bone Ahlstrom and 
^\ elm in Sweden, in 1943, were the first to suggest that the two were 
related In some cases roentgen therapy and in others surgical therapy 
\ielded good results In still others no treatment seemed effective 
[Ed ^> 0 TE Tlie two foregoing reports add to the literature 7 cases 
OI Hand-Sclniller-Chnstian’s disease, or the so-called eosinophilic granu- 
loma in children This is an extremelj rare disease of bones These 
rejiorts ot clinical findings together with the microscopic and macro- 
scopic studies add to knowledge of the disease so that accurate diagnosis 
c III be made and remocal of the tumor earned out Roentgen therapy 
mac be a useful adjunct to treatment ‘\s more and more of these cases 


are encountered and the microscopic and macroscopic changes are 
studied contributions are being made to the settlement of the question 
cii transition lorms \11 cases of this disease should be reported ] 

Rn lan Osteogenic Tumors — Osteoma Rankin reports a case of 
1 man 4S c ear^ oi age m cc horn a slocc -grocc mg osteoma evas present on 
t! e mcdi d side of the lower part oi the left femur, which caused impair- 
ment oi circulation The tumor had been present for thirteen years and 
I ad iiOi mc'cased m size during the last secen jears but had graduallv 
p'odt ced ir’ermittent claudication of the calces of the legs after exercise 
lie I( ^ es liiliited ccatiosis cenoiis distention and absence of dorsalis 


1^ \ c'cular Insufncicncc of the Lover E'ctrcniif' Due to 

^ Fc" - -^cre 17 419-421 f^^arch) 1945 
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jjedii, and posterior tibial aiterial pulsation The roentgenogram revealed 
evidence ot what later proved to be an osteoma of the medial lower 
pait of the left femur with calcification of the femoral arterj just proxi- 
mal to the lesion At operation it was found that the osteoma partially 
obstructed the femoral arterj and v ein at the outlet of the adductor canal 
The vein was twice normal size below the obstruction The artenal 
wall was calcified onlv m the portion just proximal to the obstruction 
After the osteoma had been remov ed the patient obtained complete relief 
of the intermittent claudication and venous engorgement, but no change 
in arterial pulsation was observed 

[Ed Note — This case reported bv Rankin, is unusual in that it 
concerns an osteoma a benign tumor which obtained sufficient size to 
cause obstruction of circulation in the leg In this case the response to 
excision was favorable In modem times osteomas are usuallv removed 
belore thev obtain a size sufficient to interfere with circulation ] 

Fibjoblaslic Tnniots — Fibrosarcoma Haagensen and Stout"' 
review 95 previoiish reported cases and add 9 new ones The}" state 
that svnovial sarcoma is a rare, highl} specialized form of malignant 
neoplasm of the extremities In only 3 of the 104 cases did the patient 
obtain a five jear cure The tumor occurred in 3 males to ever} 

2 females, and the average age of the patients was 32 }ears The 
first svmptom was pain, and nearl} half of the tumors were located at 
the knee although the} have been reported from almost every joint 
in the extremities The patients were treated by radical high amputation 
and dissection of the regional glands Metastasis usually occurred b} 
means of the blood and the lungs were the most frequent site of 
metastatic involvement, although regional glands were involved occa- 
sionallv 

IMurra} , Stout and Pogogeff report that cultured tissue of sv nov i- 
omas and normal sjnovia rev^ealed the sjaiovial cell as a specific tvpe of 
cell, capable of considerable polymorphism They further report that in 
tissue cultures of sjnovial sarcomas two t}pes of cell and habits of 
grow th prev"ail, although the distinction is less sharp in the tissue culture 
than it IS in vivo Histologic sections showed that two morphologicallv 
distinct types of cell coexist and displav cancerous properties In this 
respect svnovioma exhibits certain similarities to the mesothelioma 

[Ed Note — I have included svnovial lesions in the fibrosarcoma 
group It IS mv opinion that radical treatment is the method of choice 
in the majoritv of cases ] 

51 Haagensen C D and Stout, A P Svnovial Sarcoma Ann Surg 120 
826-S42 (Dec ) 1944 

52 Murrav M R Stout A P and Pogogeff I A Svnovial Sarcoma and 
Normal Svnovial Tissue Cultivated in Vitro Ann Surg 120 843-851 (Dec 1 1944 
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Giant Cell Tumors— Hughes-^ reports a case of giant cell tumor 
ot the patella of a man 20 } ears of age The patella had been enlarged 
lor tr%o and a halt rears after the patient r\as injured uhile plajing 
lootball Pam had der eloped after a blow across the knee received 
just prior to examination The roentgenographic diagnosis was fibro- 
crstic disease or giant cell tumor The patella was excised, and the 
pathologist reported that the growth was a giant cell tumor Recover)' 

\ as unerentiul 

Roemer-'* also reports a case of benign giant cell tumor of the 
patella His patient w as a man 28 years old w’hose knee had supposedly 
been injured Roentgenographic examination disclosed a cystic defect 
ot the patella The upper half of the patella was excised, and the 
pathologic report stated that the lesion was a benign giant cell tumor 
Present •' reports a case of subperiosteal tumor that dei eloped two 
months after an injurv Tenderness was present, and supination of the 
left forearm was limited Roentgenographic examination revealed a 
rounded, fainth calcified mass, 5 cm in length, which rested on a 
saucer-like exconation in the upper end of the right radius (ques- 
tionable calcified hematoma) At operation an encapsulated tumor 
containing a mass of flesln red material was removed Pathologic 
examimtion showed that the tumor was composed of fibrous-appearing 
osteoid tissue with man) giant cells and many pigment-laden macro- 
phages (old hemorrhage) 

[Ed Note — This condition, which probably resulted from ossifi- 
cation of a subperiosteal hematoma after injury, with pain and limited 
supination, gives a history suggestive of tennis elbow and demonstrates 
the value ot roentgenographic study ] 

Ribeiro defines my eloplaxomas and suggests that they' might 
originate in (1) mvcloplaxcs, (2) small mesenchy'mal cells, (3) hpid or 
xanthomatous cells or (4) “conjuntovascular structures” He brings 
up the questions of whether these can be considered to be tumors in the 
strict biologic sense and of whether they are of the same nature as 
giant cell tumor of the tendon sheaths He describes the symptoms and 
clinical tvpes and advocates treatment by means of simple curettage 
-’Iter biop_\ and diagnoMs His opinion is that amputation and resec- 
tioi -ire indicated rareh , and he describes m detail a case of a girl 

'r in \ Gant Cell Tumor of the Patella, •Kustralian S. 'vcw 

7ca'„- ' I Scrfi 14 106 197 (Jan ) 1945 

Po^~'T r 1 Bcnien Giant Cell Tumor of the Patella Am J Surp 
G7 'C' 'r-0 (March) 19-.5 

' Prc<'— -V J So Called Subperiosteal Giant Cell Tumor RadioloO 
41 77 70 (Jar ) 19-,5 

r r [V -o T Os tu— o-cs dc micloplaxes dos oscos lonpos e a siia ctira pela 
c '-a Pc c pa"i cir t-aumatol v ortop 1 181-204 (Sept ) 1944 
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IS jears of age in whom amputation was a\oided b} the use of osteo- 
periosteal grafts after curettage The roentgenogram m this case revealed 
a ca\ ity 4 5 by 3 bj 2 cm m the metaphj sis of the femur and tip of 
tile internal cond 3 le It was multilocular 

Jansson presents a report of ten to tw eh e year cures m 4 cases 
ot giant cell tumor treated by roentgen irradiation only The lesions 
were located m the lower end of the femur or the radius The patients 
w ere betw een the ages of 20 and 33 j ears He states that low dosage of 
roentgen ra 3 s (500 to 1,000 r) gi\en e\er 3 ' second month until distinct 
ossification appears (three to four months) proMdes adequate treat- 
ment He notes that after irradiation an initial penod of increasing 
osteoclasis occurs before healing begins One patient w as cured b 3 ' one 
dose of 600 r In the past, bad results (dermatitis and ulcers) ha\e 
been due to hea^ 3 ' dosage for this benign tumor He expresses the 
opinion that the tumor recurs less frequenth after irradiation than 
after curettage 

Hilton''® presents 3 cases ot giant cell tumor in which healing and 
recalcification occurred after roentgen therap 3 Follow-up information 
w as receu ed from 1 patient for se\ en 3 ears and from another for elei en 
3 ears In 2 cases a diagnosis of sarcoma had been made elsewhere 
prior to treatment Periosteal lipping and absorption of a large part 
of the cortex were evident on roentgenologic examination The first 
etidence of healing after roentgen therap 3 was the reappearance or 
increase of the trabeculae Hilton agrees wntli Jansson that the osteol 3 'tic 
t 3 pe of giant cell tumor is onl 3 ' a more ad\ anced form of the trabeculated 
t 3 'pe After irradiation, in the initial period the tumor temporanl 3 
grows larger and more osteol 3 i:ic and the bone is prone to fracture (one 
fracture m this senes at the bme of the report) This is followed b 3 
a period of healing This author tavors irradiation rather than surgical 
treatment of osteoclastomas 

Langenskiold states that giant cell tumors and ossifying hematomas 
are benign lesions w'hich are oftenest incorrectl 3 diagnosed as malignant 
lesions He stresses the need for a\oidance of unnecessar 3 and useless 
amputations in cases of benign tumors, as well as the need for earfy 
treatment of patients with true osteosarcoma He presents roent- 
genograms and details of 2 cases of giant cell tumor in w hich treatment 
consisted m scraping, insertion of 10 per cent solution of fonnaldeh 3 de 
and then insertion of bone grafts This author alines himself with Broca 

57 Jansson G Roentgen Treatment and Course of Cure ot Giant Cell 
Tumour in Osseous Sjstem (10-12 Years’ Cure), Acta radiol 25 569-579 1944 

58 Hilton, G Radiotherap\ in Osteoclastoma, Lancet 1 110-112 (Jan 27) 
1945 

59 Langenskiold F Leber Osteosarkomrerdachtige gutartige Erkrankungen 
^cta chir Scandina\ 87 223-235, 1942 
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and Foster and others %\ho think that osteogenic sarcoma has a \iorae 
prognosis than is indicated in the literature and that apparent cures after 
radical operations are explained mainl} b}' mistaken diagnosis 

Sacerdote de Lustig and Schajo\Mcz®° state that in cultures of the 
general group of giant cell tumors of bone the fibroblasts were more or 
less similar and the large giant cells persisted for a considerable penod 
Multinucleated cells m ere present at all times throughout the entire studv 
of these cultures and nei\ giant cells were not formed Due to the 
absolute absence of mitotic figures, these authors state that the cell 
du ision is amitotic In the fragments of tissue examined great numbers 
of gnnt cells were obsened in spite of the lack of osteoid and osseous 
tissue This speaks against osteoclastic function of the giant cells The 
authors are ot the opinion that this tumor should not be considered to 
arise trom osteoclasts 

Mejerding presents a series of 40 cases of benign giant cell tumors 
treated b\ resection or excision and bone grafting These cases were 
encountered m a period of thirtj'-one 3'ears, 1913 to 1943 inclusive He 
rei lew s the bistort the clinical, roentgenograpluc and microscopic find- 
ings and the follow -up data in all 40 cases The diagnosis of benign 
giant cell tumor was confirmed b\ microscopic reexamination of tissue 
in all these cases Massue resection and excision bj'' curettage and 
cauterization appear to be safe methods of eradicating the tumor The 
resultant catities hate been filled with autogenous bone, which stimulates 
rapid tormation of bone, lessens the danger of collapse from fracture 
and tends to pretent deformitj and disabihtv Mejerding expresses the 
opinion tint exemon of the tumor with bone grafting is a safe procedure 
in propcrlt selected cases and that it tends to prevent deformitt and 
disabilitt Illustrations show the distribution of the lesions m the 
'-kcleton He iiresents 8 cases with roentgenograpluc studies 

[Ln \oTi The number of papers on giant cell tumor of bone 
ilUi'tratcs the continued interest of the medical profession m this group 
ni tuiiior- 1 reatnient depends on the tape, size and correct diagnosis of 
tile ksion toiiMderable difference of opinion exists as to the aaliic 
nt iiiicro-copic iiid roentgenologic diagnosis I personalia prefer that 
lilt, roeiitgciiogr ipliic diagnosis be confirmed ha an expert pathologist, 
tin vf) called elinic'>l and roentgenologic features sometimes proac 
uiitru'-twdrtlu It n is assumed that the roentgenologic diagnosis of 
^1 ml itll tumor is correct and that the lesion maa be cured ha roentgen 

\ ^ and Schajowicz F Cultuo de tejido dc tiimnr 

‘ 1 ' < Ir s Ii icso contnbucion a la histogenesis de la celiila Risan a 

i-'ia' ' traumatol 14 134 1 si tOct ) 1944 
, , t e «' "C H V Trcatrrcm of Benign Giant Cell Tumors b> Rejection 
a-' 1 - G-. tirg T Trie f Joint Surg 27 196 204 ( Xpril) 19-1' 
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therap}, the question arises of whether it is best to treat all tumors bj 
roentgen therapy or whether excision and bone graft are wise in certain 
cases in which the lesion is situated so that thej may be performed with 
a minimal loss of time and expense to the patient 

In none of the papers cited thus far was a case of malignant giant 
cell tumor reported Howe\er, Phemister, whose paper is reported in 
the section on “malignant osteogenic sarcoma,” includes 1 case I have 
reported a series of malignant giant cell tumors, and in the nomenclature 
I ha\e dnided the giant cell lesions of bone into the benign giant cell 
tumor and malignant giant cell sarcoma If these tivo terms are adhered 
to there will be less confusion concerning the diagnosis, prognosis and 
proper treatment of the patients I think that it is impossible to dis- 
tinguish the benign giant cell lesion from the malignant giant cell 
sarcoma bj roentgenographic examination alone ] 

Vasciilai Tuuiois — Pohle and Clark®- report a case of multiple 
hemangiomas involving the skin, brain, vertebrae, ribs, long bones of the 
extremities and the pelvis, in w Inch the patient responded w^ell to roent- 
gen therapy The widespread lesions of the bones recalcified or 
regressed The total obsenation period in the case was seven and a 
half years 

Brunner discusses the diagnostic difficulties encountered in cases 
of Ew'ing’s sarcoma and reports 5 of his own cases The lesions in the 
5 cases were located in the humerus, tibia, femur, tenth nb and fifth 
cenncal vertebra The ages of the pabents ^a^Ied from 10 to 32 years 
It IS Brunner’s opinion that onh on rare occasions is it possible to dis- 
tinguish Ew'ing’s sarcoma from osteomyelitis, especially if biopsy is 
not performed This differentiation is especially difficult wffien the 
lesion is located in the vertebrae and the flat bones The author 
expresses the opinion that the therapeutic test in w'hich deep roentgen 
ra-vs are used is not decisne, that the roentgenologic features are not 
diagnostic or that the characteristic penosteal reaction is not a reliable 
sign Based on the roentgenograms made early m the course of the dis- 
ease, the diagnosis usually was chronic osteomyelitis, and only after 
repeated roentgenologic examination at intervals of three to four weeks 
was the presence of a malignant lesion suspected In the majority' of 
cases the blood picture was normal Slight leukocytosis occurred o^l^ 
in 1 case The sedimentation rate w'as considerablv derated in 2 of the 
cases and slighth in 1 Decided deration of temperature rras not 

62 Pohle, E A and Clark E A Multiple Caremous Hemangiomata of the 
Skin, Brain and Skeleton Report of Case Treated hr Roentgen Rars and 
Observed for Years Urol &. Cutan Rer 49 283-287 (Mar) 1945 

63 Brunner, \V Das Err ing-Sarkom (Retikulosarkom des Knochenmarks) 
mit besonderer Beruksichtigung seiner Differentialdiagnose auf Grund ron S eigenen 
Eeobachtungen Deutsche Ztschr f Chir 258 540 1944 
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piesent Altliougli a single sjniptoni tnnnol lie jntliognoinonic, llic 
early pain and especially the night pain are the best leads Onl) 1 of 
the 5 patients died In that case the lesion w is in the tibia The 
patient with the lesion of the rib was treated bj radical excision of the 
tumor followed b} irradiation, the other 3 patients rccci\ed irradiation 
onl} When roentgen therap) was gnen, swelling of soft tissue and 
pain disappeared within a few weeks Restoration of the bone, bow- 
ever, took considerabl} more time 

Reeves''^ reports 2 cases, 1 of his own and the 1 of '\rcher, in which 
primary round cell tumors resembling Ewings sarcoma were present 
in the mandible and rib rcspcctnel} In each case roentgcnographic 
evidence suggested that pulmonarv metastatic lesions were apparentlv 
cured by irradiation The primar} tumors were eradicated In excision 
and irradiation therapy The first patient, a girl 9 vears of age, had a 
lump m the left mandible, w Inch w as remov ed In excision, and roentgen 
therapy was given The growth recurred several times (1936, 1938 
and 1941) and was treated surgicallv (excision of the hmph nodes 
in the neck because of metastasis and removal of the left mandible in 
1941), and further irradiation was given In 1942 multiple pulmonar} 
metastatic lesions were given deep roentgen thcrapv and cleared com- 
pletely At an examination in 1944, no metastatic lesions were present 
m the lungs and the patient was apparently in good health Archer’s 
patient was a girl 6 years of age who was given deep roentgen therap} 
for multiple pulmonaiy metastatic lesions from a lesion which was appar- 
ently primary m the right sixth rib (Biopsv of the rib had revealed 
sarcoma ) In March 1943, eleven }ears later examination showed no 
evidence of the lesion nor any s}mptoms The lungs were tree of 
involvement Thus, m 2 cases of seeminglv hopeless conditions cures 
apparently were obtained 

[Ed Note — Vascular neoplasms of bone are more responsive to 
loentgen therapy than are other tumors of bone, and successful roent- 
gen therapy is practically diagnostic of Ewing’s sarcoma in cases in 
winch other findings support the diagnosis A lesion of this tv pe mav 
disappear entirely, and the patient may remain in good health for mam 
years I have reported 1 case, that of a girl who was 11 }ears old on 
her first admission, in which treatment consisted in roentgen therapv 
and administration of Coley’s toxins She w'as aliv'e and w ell more than 
seventeen years after treatment The lesion was located m the left 
femur, and biopsy revealed that it w'as an endothelioma If it is pos- 
sible, it IS preferable to excise and irradiate some vascular tumors Hovv- 
ever, some are of such size and so located that roentgen therapy is the 
onlv’ practical form of treatment It should be remembered that these 

64 Ree\es, R J Round Cell Tumor of Bone Resembling Ewings Tumor 
South M J 38 302-306 (May) 1945 
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small round cell lesions of the E\\ing t}pe are not infrequently inter- 
preted to be inflammator} , or a diagnosis of osteom} elitis is made e\ en 
alter operation and microscopic examination ] 

Mahgiiaiif Osteogenic Sarcoma — Phemister reports 2 cases of sar- 
coma of the femui The first patient, a man 26 }ears ot age, under- 
w ent resection of part of the low er part of the felnur and upper end of 
the tibia The diagnosis was malignant giant cell tumor A graft 
11 inches (27 9 cm ) in length, from the tibia was cut in two and placed 
so that It bridged the gap left w hen the sarcoma w as remm ed , the grafts 
were placed in both the coronal and the sagittal plane and were fixed 
above and below' b} means of threaded wires The second patient was 
a girl 11 }ears of age who had a recurrent cartilaginous tumor in the 
shaft of the lower part of the nght femur, which was considered to be 
a chondrosarcoma of low grade Resection of about 6 inches (15 2 cm ) 
of the shaft of tlie femur was performed, the knee joint being left intact 
Tibial grafts were inserted as described in the first case Excellent 
results were obtained m both cases, both grafts were gradually trans- 
tormed into tubular bone which resembled the missing part Both 
patients are living and well approximate!} four }ears after operation 

Sarasin emphasizes the complexity ot roentgenologic images ot 
tumors of bone, which renders diagnosis difficult, and the great impor- 
tance of careful clinical examination and of the histor} He describes 
a case m w Inch the patient w as a child Three months after the patient 
had bronchopneumonia a hard swellmg developed in the upper half of 
the left femur Roentgenographic examination revealed destruction ot 
bone m the upper third of the femur , the picture suggested the presence 
ot sarcoma, and operation was advised The child’s mother, however 
insisted that the swelling was the result of the injections given the child 
for the pneumonia, and a second roentgenographic examination rev ealed 
ev idence of inflammation Puncture y lelded pus, and on culture Koch’s 
bacilli were identified In this case operation would have had fatal 
results Sarasin emphasizes that differentiation of Brodie’s abscess is 
impossible by roentgenographic examination and that biopsv is an impor- 
tant measure He describes various t}pes of sarcoma and is ot the 
opinion that roentgen therapy plus operation is the treatment of choice 
and that Evv mg’s sarcoma is often present for long periods before diag- 
nosis IS made He calls attention to the disproportion between the 
roentgenographic image and the microscopic extension of the tumor 
occasionally an enormous tumor will effect onl} slight roentgenologic 
changes Sarasin also points out that histologic studies are important 

65 Phemister, D B Rapid Repair of Delect of Femur b% Masswe Bone 
Grafts ■\fter Resection for Tumors Surg G\nec S. Obst 80 I20-I27 (Teb ) 1945 

66 Sarafin R Les tumeurs os^euscN leur diagno-tic ct leur traitement 
Praxis 33 s30-534 fluh 2/) 1944 
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in idcntilN nif,' nnclojili' Uiinor- Ik tlit opiiiitni tint tli' c 

tumors arc benign Stirgic il or rotiitgcii tlicr ijn m n be used but 
he states the beliei tint ‘■oine oi tlu lesions do not respond to ireatnient 
IS rcadih as others ind tint it the e\st re^ohes v itli formition oi 
'•lightK easculir bone tissue the eotirse is longtr keen though intelo 
pla\ tumors ire not i nhgn mt thee should be Ire itcd as such because 
tailure oi an initi il attempt will gre ith iminir the results of later treat- 
ment If roentgen therijiv jiroduccs no change the tumor probable i' 
an at)pical meelopla\ tumor eehich is not r idiosensitiee It is lus 
opinion tint total extirpation is indic.itetl iiitl he rejiorts 2 ilhistrstiee 
cases The tumor nne be trmsformed to sarcoma 


Mctastatic fttviors — Lohn md Cohik rcjiort 4 cnes m eehieh the 
patient had pain loee in the back md ee is treated lor sacroiliac strain 
be means ot saeroihac belts diatherme he it and other measures eelien 
the correct diagnosis eeas sm ill primara carcinoma ol the breast (jiroeed 
microscopiealle ) eeith skelet il metastisis In 3 cncs eeidencc ot men 
static osseous lesions eeas found on initial roentgtnograpliic examination, 
but in 1 01 the 4 ncgttiec results eeerc obtained until four months 
thereafter Thee adeised rejieated roentgenograms Thee discuss the 
route of metastasis be the eeae ot Batson s mechanism through the 
eaheless eertebral eeins irom the thordcoabdoinmal eeins be coughing 
straining, lifting and other means J hee are ot the opinion that breasts 
of all patients should he examined e ircfulle lor tumors espeaalle eelien 
pain loee in the back or peleic pain is present, md that pain m the 
loeeer part of the back mae be the first eeidencc ot neoplastic disease 
Peck'* reports 2 cases in eehich the patient had pain loee m the back 
irom metastatic prostatic caremoma \fter orchectome pain eeas 
relieeed completele and roentgenographie eeidencc ot healing of the meta- 
static lesions eeas obsereed Reports in the literature of 300 cases ot 
carcinoma of the prostate eeere reeiceeed In 75 per cent of these 300 
cases pain eeas relieeed and the serum acid phosphatase lee el dropped, 
often within tee ente -four hours after orchectome or administration ot 
estrogen Peck states that carcinoma of the prostate eeith metastasis is 
t e only condition m eehich the lee el of serum acid phosphatase is high 
“T from the report of Dean and his associates as folloees 

n t eir studies the} used the Bodanske unit in ee Inch 0 7 unit ee as 
consi ered normal and any value oe er 10 ee as considered pathognomonic 
of metastases from carcinoma of the prostate The normal alkaline phos- 
phatase, using this method, is 1 5 to 5 0 ” Orthopedic surgeons must 
>e constantle on the lookout for this condition in ane man more than 


nt ^ Cohn H Loee -Back Pam as the Presenting Semptoms 

e,!? p” Tumors Neev England J Med 232 342-343 (March 22) 194s 

Treatment of Skeletal Metastases Secondare to Carci 
noma of the Prostate TAMA 127 17-19 (I-n 0 ) 1944 
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50 }ears of age who has pain low in the back, and rectal examination 
as w ell as routine orthopedic examination should be made When doubt 
exists after roentgenographic examination for cMdence ot metastasis, 
determination ot the aalue for serum acid phosphatase will aid m the 
diagnosis and the results ot later determinations will be mdicatne ot 
the efficacy of treatment 

Dargent and Hutinel describe the remoaal, b} block dissection, ot 
an atjpical epithelioma ot the right lobe of the th 3 roid The superior 
thjroid a cm was found to be imaded ba the groaath Eaen though 
roentgenographic examination reaealed malignant destruction ot the 
fourth thoracic aertebra and the patient had paraplegia, operation aaas 
performed and roentgen therapa giaen The patient gradualla became 
able to aaalk after this FoUoaa-up information aaas obtained concerning 
this patient for taao 3 'ears A.t last examination, the Babinski sign aaas 
still positiae but motor tunction aaas good The bone had not healed, 
as far as could be detenmned trom the roentgenographic appearance 
Ea'identl 3 the tumor aaas extremel 3 radiOsensitia e These authors also 
cite the case of a a\ oman aa ho underaa ent surgical remoa al ot the manu- 
brium stemi for metastasis trom an epithelioma of the urinara' bladder 
After she remained aaell tor thirteen 3 ears claaicular metastatic lesions 
aa ere found 

Rmgertz and Ehrner report 2 cases ot neurofibromatosis aaith 
sarcomatous degeneration The first aaas a case ot generalized neuro- 
fibromatosis in avhich the patient aaas a aaoman 52 3 ears ot age A 
fibrosarcomatous tumor had been remoa'ed from the sciatic nerae on the 
right side aahen she aaas 21 3 ears of age Thirta-one 3 ears later the 
tumor recurred in both sciatic neraes, and death occurred fiae months 
after the second operation Postmortem examination reaealed fibro- 
sarcoma of the thorax, haer, aertebrae and right arm The second 
patient avas the son ot the first patient He underaa ent operation at 
the age ot 19 3 ears for fibrosarcoma of the neck Three 3 ears later the 
tumor recurred locall 3 and rapidla increased in size in spite of intensiae 
irradiation The patient died of bronchopneumonia at the age of 24 
3 ears This patient, aaho aaas apparently free from neurofibromas ot the 
skin, appeared to haae extensiae neurofibromatosis of practicall 3 all the 
spinal neraes Revieaa^ of the literature shoaaed that 105 proa'ed cases 
of neurofibromatosis aa ith sarcomatous degeneration haa e been reported 
Apparentl 3 sarcomatous changes occur m about 13 per cent of the 

69 Dargent, M , and Hutinel, J Epithelioma ah pique du corps th\ roide 
Metastase aertebrale et paraplegie Lobectomie thiroidienne elargie et radio- 
therapie Resultat au bout de 2 ans, L\on chir 37 2>7A-2i79, 1941-1942 

70 Rmgertz, N , aand Ehrner, L Ueber Sarkombildung bei Reckhnghaus- 
enschr Neurofibromatose (mit Beschreibung n\eier neuer Falle), Ztschr { d. ges 
Heurol u Psachiat 176 297, 1943 
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cises of neurofibromatosis lliesc sarcomatous changes sliow a high 
frequenc} of location in tlic ncr\c plexuses of the extremities Sarcoma- 
tous degeneration rarelj occurs in cutaneous neurofibromas The 
authors state that operation m cases of iieurofiiiromatosis tends to pro 
duce a malignant reaction Metastasis, especialK to the lungs, pleura, 
Iner and skeleton, occurs rather frequeiitl) 

Trafton and Perkin present a report correlating the results of 
nine hundred and t^\ent^-fi^e determinations of the le\el of scrum acid 
phosphatase b\ the modified Bodansk\ method at the Lahej Clinic 
The} bring out that acid phosphatase is present in significant amounts 
onl} in the prostate gland and that the level in the scrum is abnormall} 
high onl\ m cases ot carcinoma of the prostate with metastasis When 
the level of serum acid phosphatase is OS to 1 unit per hundred cubic 
centimeters and the level of serum alkaline phosphatase is normal, the 
presence of carcinoma of the prostate with metastasis is indicated Values 
of 1 2 or more units are pathognomonic The authors consider the 
average normal v'alues in males to be 0 5 unit and in females 0 42 unit 
The level of serum acid phosphatase was elevated in 24 of 50 cases of 
prostatic carcinoma, the lev'el of alkaline phosphatase in 22 and the 
lev'els of both in 17 In 81 per cent of the cases in winch metastasis to 
bone had occurred an initial elevation was noted The highest value 
was 34 units The level of serum acid phosphatase was elevated in 3 
cases before roentgenogiams revealed metastasis Castration resulted 
in a pronounced fall in the serum acid phosphatase level in 24 cases 
and the level did not rise for from one to three vears Clinical 
improvement occurred The determination ol the phosphatase level 
IS of diagnostic and prognostic v aliie and is a guide to endocrine therap) 

[Ed Note — The reports of these authors emphasize the importance 
of thorough studv of the histor} and of the clinical and laboratorv 
observations and roentgenograms in all cases of unexplained pain, since 
metastasis ina} be the principal cause of pain ] 

Classification of Bone Titinois — MacCart} - presents his theorv of 
origin of neoplastic tumors ev^olv'ing from hemorrhage in bone marrow 
or under the periosteum He states that manv if not all, osteogenic 
sarcomas if v levv ed earlv w ould present the picture of giant cell tumor 
resulting from hemorrhage He considers that a second group of bone 
tumors arises from endothelial cells and a third group from the bone 

71 Trafton H and Perkin H J The Clinical Significance of Serum ^cid 
Phosphatase \\ ith Especial Reference to Carcinoma of the Prostate Gland Lahev 
Chn Bull 4 59 63 (Oct ) 1944 

72 MacCartv W C , Sr The Genesis Nomenclature and Classification of 
Bone Tumors m Thomson JEM The American Academj of Orthopaedic 
Surgeons Presents Lectures on Peace and War Orthopedic Surgerv Ann Arbor, 
Mich Edwards Bros, Inc 1945, pp 248-256 
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marrow cellb On that babis he proposes a classification based on (1) 
tumors composed of adult differentiated tissue cells, (2) tumors com- 
posed ot }oung regeneratne or partially differentiated cells, (3) tumors 
composed of mixed cells whicli mac or may not be differentiated and 
(4) tumors composed ot undifferentiated cells He states the belief 
that the primitne cell ot bone is probably an endothelial cell which is 
closely related to fibroblasts 

Mjsccllaiicous — Beard reports his studc of the effects ot penicillin 
and choline on Emge sarcoma transplants m three groups of rats Each 
rat m the first group (control) receiced two Emge sarcoma transplants 
Each rat m the second group received the same t\pe of transplants and 
m addition an injection ot 2 cc ot a solution containing 333 Oxtord 
units of penicillin daih Each rat in the third group receiced the same 
type of transplants and 40 mg ot choline chloride daih in the drinking 
water Beard states that penicillin and choline apparently caused a 
significant number ot tlie tumor transplants to fail to grow, and the 
tumors that did grow were, on the whole smaller when penicillin had 
been used He feels that no conclusions are justified in regard to the 
number of takes and the slower growth ot the tumors due to the mam 
factors that mac influence these characteristics of tumors 

[Ed Note — \VhiIe no justifiable conclusions were reached m this 
study , such expenments should be continued, as it is possible that thee 
may lead to discocery ot a means ot controlling or inhibiting the growth 
of malignant lesions ] 

Gratzek Holmstrom and Rigier '■* present a renew ot 1,363 cases 
in which malignant lesions ot the pehis were irradiated They tound 
25 cases m which the patient had damage ot bone that included aseptic 
necrosis, sclerosis, absorption and fractures From 1936 to 1941 a high 
dose of irradiation w as gn en in 568 cases, and bone sequelae dec eloped 
in 3 2 per cent of this group Alter repeated roentgenographic exami- 
nations it ccas concluded that pain preceded sclerosis and necrosis and 
that fractures occurred later The time alter irradiation before the 
damage evas detected ccas betcceen fice months and flee cears In 13 
cases of this senes the temoral neck ccas found to be tractured, and 55 
cases in cchich tins had occurred ccere reported in the literature up to 
1941 Three cases ot multiple fractures of the pubis, ischium ilium and * 
sacrum are reported in detail In their study the authors tound that 
m patients cc ith postirradiatic e changes the lesions of bone healed readilc 

73 Beard H H The Effect of Penicillin and Choline upon the Appearance 
Groce th and Disappearance ot the Emge Sarcoma in Rats Exper Afed &. Surg 
2 286-289 (Noc ) 1944 

74 Gratzek F R Holmstrom E G and Rigler L G Po^i-Irradiation 
Pone Changes Am J Roentgenol 53 62-76 f Jan ) 194; 
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with tlic usual ortliopcclic treatment lhc> state tliat tlie lesions result 
from irr idiation fibrosis and obliteration ot the blood supplj to the bone, 
and they warn pbjsicians not to mistake these lesions for metastatic 
lesions and gi\c more irradiation Additional irradiation was given in 
1 •case, and d im ige was mereased 

[Ed Isorr — 1 hese postirradiation changes in bone are of great 
importance and should be looked for in eases m which roentgen therap) 
has been gi\ en and fractures have occurred ] 


(To Be Conti! ued) 
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although the role of vitamin C in wound healmg has long been 
known, its behavior dunng and after surgical operations was not 
realized until 1937, when it was shown ^ that operation or mjury 
increased greatly the need for this vitamin This was confirmed a few 
year later * Moreover large concentrations of ascorbic aad are mobilized 
in areas ot injury, an obsenation® which may explain the mcreased 
needs A second possible relationship between vitamin C and injury was 
suggested by its behavior m surgical shock It was shown, for example, 
that large doses of vitamm C seem to have a benefiaal therapeutic 
effect in experimental hemorrhage ■* and traumatic shock ® even 
when there is no defiat Other experiments® showed that animals 
defiaent in vitamin C were less able to resist the effects of injury on the 
peripheral arculabon While no speafic clinical data are available, the 
statement has been made ^ that the intravenous injection of large doses 
of vitamin C “produced astonishmg recovery from severe postoperative 
shock ” 

The present observations were made on 2 vitamin C-defiaent 
patients with duodenal ulcer subjected to gastnc resection and add 
further data in support of the two relationships mentioned The methods 

These observations were made while the author was a Fellow in Thoracic 
Surgeo, Internationa! Institute of Education, m the Department of Surgery, 
Washington University School of Medicme and Barnes Hospital, St Louis 

1 Lanman, T H, and Ingalls, T H Vitamin C Defiaency and Wound 
Healing An Expenmental and Oimcal Study, Ann Surg 105 616, 1937 
Lauber, H J Ueber den Vitamm C-Stoffw echsel bei chirurgischen Erkrankungen 
und Eingnffen, Arch f klin. Chir 189 282, 1937 

2 Bourne, G H Vitamin C and Repair of Injured Tissues Lancet 2 661, 

1942 

3 Bartlett, M K., Jones, C M, and Ryan, A E. Vitamm C in Surgery, 
Ann Surg 111 1, 1940, Vitamm C and Wound Healmg, New England J Med. 
226 469, 1942 

4 Stewart C P , Learmonth, J R, and Pollock, G A Intravenous Ascorbic 
Acid in E-vperimental Acute Haemorrhage, Lancet 1 818, 1941 

5 Ungar, G Experunental Traumatic "Shock," Lancet 1 421, 1943 

6 Schneider, E Erfassbare Vitammverlust und ihre Bedeutung fur das 
Knochensj stem. Arch f klm Chir 189 288, 1937 

7 Holmes, H N Vitamm C in War, Science 96 384, 1942 
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used in measuring vitamin C were based on the tcchnic desenbed by 
Itlindlin and Butler * 

RnPORT or CASES 

Case 1 — B T , a 32 jear old man, Ind had clinical and roentgenologic evi- 
dence of duodenal ulcer of sixteen j ears’ duration, but at the time of admission 
he seemed m excellent nutritional condition and routine examinations were normal 
He had been on a medical regimen which was presumed to be adequate, but his 
diet was found later to consist largel> of milk and cream, with little or no fruit 
juices or fresh vegetables A preliminar> determination of the level of plasma 
vitamin C, which showed none present, was not amiable before operation, so 
no ascorbic acid was administered On the morning of operation the plasma 



Days bafera and aftar oparation 


Note the absence of any vatamin C in either white cells or plasma on admission 
and the rapid correction in the plasma and the slower correction m white cel s 
following large (3 Gm dailj) doses of vitamin C Note, following 
the prompt fall in the plasma content without a corresponing fall m white c 
level On the seventh day, after removal of the skin sutures, it 'vas obvious 
that no heahng had occurred, for the wound edges separated spontaneous!} 
rest of the wound remained mtact, which was probably due to the fact 
the anterior sheath of the fascia had been approximated with interrupted stain 
steel sutures Eventuall} the skin healed, without infection 

was again examined, including also the white cells, neither showed vitamm 
At operation a large duodenal ulcer was easily demonstrated , the ulcer and pa 
of the stomach were resected During the procedure, the tissue was observe 

8 Mmdlin, R L and Butler, A M Determination of Ascorbic Acid 
Plasma Macromethod and Micromethod, J Biol Chem 122 673, 1938 
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to be abnormallj friable and capillarj bleeding ^\•as unusuallj great There vas 
a progressne though moderate fall in blood pressure during the lat+er part of 
the operation As the abdomen uas being closed, hoi,\e\er, there i\as a further 
fall in blood pressure and some depression m respiration, necessitatmg at one 
point artificial respiration Most stnking, however, was the e\udence of peripheral 
circulatorj collapse. The extremities were cold and cyanotic, and vhen one 
cut down on the penpheral \eins they were found to be empty The injection 
of plasma and whole blood had little mfluence on the peripheral circulation or on 
the level of the blood pressure At a tune when the patient seemed almost 
monbund the results of tlie ascorbic aad determinations became known, and 
because of them 2 Gm of vitamm C was injected intrav enousl> Withm a few 
minutes the blood pressure rose and soon reached normal The color of the 
extremities improved, and the other evndence of circulatory impairment quicklv 
disappeared Large amounts of the vntamin v ere giv en dunng the next tv’ o 
days, and on the third daj the level of plasma vitamm C had nsen to 2 4 mg 
per hundred cubic centuneters The recovery of the patient was thereafter 
uneventful, and he left the hospital on the tenth postoperative day Microscopic 
section of the portion of the stomach removed showed a pronounced mtracellular 
edema not imlike that seen m scurvy 

Case 2 — E E, a 42 year old man, was admitted to Barnes Hospital with a 
history of persistent vomitmg and moderate loss of weight. The present episode 
was one of a series dunng many years A diagnosis of duodenal ulcer had been 
made many tunes m the past, on the basis of roentgenologic studies after the 
ingestion of a banum meal On adimssion there was evidence of complete pylonc 
obstruction and of some bleeding, as shown by the passage of several tarry stools 
A decision was made to do a gastnc resection, and the patient was given pre- 
operative preparation with transfusions, parenteral alimentation and gastnc aspira- 
tion. At operation a duodenal ulcer was foimd, and it was resected wnth a large 
part of the stomach Evidence of postoperative pneumonia developed wnthm 
twenty-four hours but responded to chemotherapy Removal of the sutures was 
lollowed by a gapmg skm wound, which gradually filled m and healed by secondary 
intention Recovery was eventually complete. 

The observations on the vitamin C content of his plasma and v hite cells are 
graphically shown in the accompany mg figure, the legend of which is explanatory 

COMMENT 

The first case described herein was remarkable in that a total 
absence of vitamm C m the blood and white cells, confirmed b} a 
microscopic appearance suggestmg scurvy in exased tissue, was asso- 
aated with no clinical manifestations on thorough physical and ordinar> 
laboratory examinations That this defiaency made the patient more 
susceptible to the pronounced arculatoiy^ impairment, which was 
observed following the gastric resection, was indicated by the prompt 
improvement of shock following the mtravenous injection of a large dose 
( 2 Gm ) of the vitamin One such observation caimot be taken as more than 
merely suggestive, further studies would obvnouslj- seem worth while 

The second case showed that a daily dose of 200 mg of vntamin C 
after operation did not prevent a total disappearance of the v itamin from 
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die plasma, c\cn tliougli the tissues had apparcntlj been saturated 
tlioroughl} before operation Ihis may ha\e occurred in the absence 
ot complications but uas presumabi} aggravated b} the postoperative 
pneumonia, ilore significant than this uas the obvious failure of wound 
healing, e^en though the concentration in the white cells remained high 
This would suggest that a low or zero le\el of plasma ascorbic aad 
should not be looked on as harmless and that a sufficient amount should 
be gi\en after operation in order to maintain a high plasma level As 
a result ot this experience at least 1 Gm of ascorbic aad is now giien 
as routine following gastric resection Similar findings were obsened 
after tlioracic operations ° Whether such a dose is suffiaent to present 
disappearance of the Mtamin from tlie phsma after operation awaits 
further in\ estigation 

SUMMARY 

Two patients with duodenal ulcer were subjected to gastnc resection 
One, with a total, though unsuspected, absence of ascorbic aad in white 
cells and plasma, without clinical manifestations and uncorrected bj 
preoperati\e therapj, exhibited se\ere surgical shock during operation, 
w’hich seemed to respond promptly to the intravenous injection of 2 Gm 
of the \ntamin The otlier, with a known absence of ascorbic acid in 
plasma and white cells, completelj corrected before operation, exhibited 
after operation a fall to zero in the plasma lei el, w itli no corresponding 
fall in the white cell lei el in spite of the daily injection of 200 mg of 
the vitamin, on remoi*al of stitches on the seienth postoperatiie daj, 
the wound showed no evidence of healing 

9 Zerbini E- dej Importance of Ascorbic ,‘\cid (Vitamin C) m Chest 
Surgerv J Thoracic Surg 14 309 1045 



INCISED WOUNDS OF THE HEAD INFLICTED BY BAYONETS 


MAJOR KENNETH H ABBOTT* 

MEDICAL CORPS, ARMY OF THE UNITED STATES 

A REVIEW of recent and older medical literature discloses that the 
occurrence of bayonet rounds ot the head is rather infrequent if 
not rare I had an opportunit} to observ e and treat 5 patients \\ ho had 
penetrating craniocerebral wounds incurred wnth bajonets Because ot 
the pecuhanties as well as tlie rant} of this t\pe of head wound, the 
5 cases are recorded herein together w ith a resume of the history- of the 
bajonet and a review of the medical literature pertaining to such 
injunes 

HISTORICAL ASPECTS 

Bayonet — The infliction and treatment of incised wounds of the 
head from sharp-edged w eapons have been of prime importance to man’s 
existence smce prehistonc times Although m anaent tunes swords 
and spears were common implements of warfare, in more recent centuries 
the bayonet has taken their place and now it remains the one sharp-edged 
weapon of common usage b} foot soldiers The origin of the ba}onet 
IS not entirely clear Tradition has it that the bajonet was invented 
near Bayonne, France, in the latter part of the sixteenth centun The 
stor} runs that the first use of the ba}onet m warfare occurred in a 
battle between Basque peasants and a band of Spanish smugglers which 
took place in a small hamlet in the environs of that at} in the earlj part 
of the seventeenth century , the farmers, haA ing exhausted their ammuni- 
tion, defeated thar opponents by charging them wnth long km\ es fastened 
in the muzzles of their muskets As Akerman^ has pointed out, this 
version lacks authenticity, “and the relation begets suspiaon that the 
mere similarity of name has laid the foundation of the supposed connec- 
tion of the bayonet ivith Bayonne.” The first use of the baj onet w hich 
histoncalh appears to be more nearly accurate seems to haA e been made 
b}’’ the elder Puysegur, a native of Ba}onne, who equipped his troops 
for the battle of Ypres (1647) AAith an early model of the bajonet He 
emploj ed a steel blade fixed to a aa ooden haft and fitted into the barrel 
of the musket The result AAas a plug bajonet (fig 1) == From the 
evidence in records of court martials inAohing some Enghsh soldiers 

*Dr Abbott has nov, returned to aAiIian status, Rochester, Minnesota 
1 Akerman, J Y Notes on the Origin and HistorA of the BaAonet, 
•Vrchaelogia 38 (pt 2) 422-431, 1863 


(Foo*ro*cs con trued on rext pcge) 
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Inngicr in 1663 incl 1664, it Ins been cstablisliecl that the English 
bad equipped tlicir soldiers A\ith plug in\oncts In 1671 plug ba}- 
oncts ^\ere issued to a French regiment of fusiliers, and in the fol- 
lowing }ear (1672) the) were issued to jxirt of an English dragoon 
regiment, although the) were withdrawn in 1674 Howe\er, the English 
are known to ha\e issued plug ba\oncts to the Ro)al Fusiliers when the) 
were raised in 1685 and to the Foot Guards in 1686 It is said that the 
English defeat at Kilhecrankie in 1689 was due (among other things) 
to the use of the plug ba)onet \boiit the )car 1678 the ring ba)onet 
was introduced, thus allowing the use of the musket while the ba)onet 
was attached’ In spite of the earlier iinention of the ring ba)onet it 
was not until about 1690 that General Macka\ introduced this new 
t)pe and claimed it for his own iincntion In the same )ear, after the 
battle of Flurus (1690) the French tried a poor!) fitting socket, or zig- 
zag, ba)onet, but Louis XIV refused to adopt it In 1697, after the 
battle of R)swick the English and Germans abolished the pike and 
officiall) introduced these ba)onets, but the French did not issue them 
until 1783 From that time onward the ba)onet became, with the 
musket and other firearms, tlie t)pical weapon of the infantr) Various 
changes in the shape and lengtli of the blade of the nng bayonet took 
place in the eighteenth centur), but it was not until 1805 that the spring 
clip deMce for attaching the ba)onet to the gun was introduced h Sir 
John jMoore This device, with some modifications, is still in u'e 
There were man) changes in the blade of the ba)onet from the earlier 

2 (o) de Pu>segur, J Lcs memoires de Messire Jacques de Chastenet 

Che\alier, Seigneur de Pujscgur, cd 2, Pans, Qiarlcs-Ant Jombert, 1747, ^ol 2, 
p 306 (b) Winfringham, T Stor> of Weapons and Tactics, from Tro\ to 

Stalingrad, Boston, Houghton Mifllin Companj, 1943, pp 114-115 (r) Hanord 

in his ■“English Military Discipline” (1680), obser\cd, "The Bajonet is much of 
the same length as the Poniard (12 or 13 inches) , it hath neither Guard nor 
Handle, but onh a Haft of Wood Eight or Nine Inches long The Blade is 
Sharp-pomted, and two edged a foot in length, and a large inch in breadth 
(Harford, R English Military Discipline, or, The Wai and Jfethod of 
Exercising Horse and Foot, According to the Practise of This Present Time, 
with a Treatment of all Sorts of Arms and Engines of War, of Fireworks, Ensigns 
and Other hlilitarj Instruments, with Ancient and Modern > London 

Pnvatelj printed, 1680, p 13) 

3 The Encjclopaedia Britannica gives credit to M de Puysegur for mtro 
ducing the ring bajonet Howeier, Akerman states “Pujsegur mentions that e 
had seen before the Peace of Nijmegen (1678) a regiment which was armed wi 
swords without guards but furnished with brass rings, one at the blade and o 
handle, the other at the pommel ” Recently Wintringham has given credit to 
Vauban for mtroduang the rmg bayonet, however, he dated this as of 1687, whi > 
of course, is later than Puysegur’s observation, and scrutmy of the date suggests 
the possibility of transposition of figures (Ba^onet, in Encyclopaedia Britaimi^i 
ed 14, New York, Encjclopaedia Bntannica Companj’, 1937, vol 3, pp 242-- 
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knife and dagger blade t>pcs Among these, the triangular ha)onet, 
so-called because the cross section of the blade had that shape, became 
popular, particularly i\itli the British and Americans Later, ho^\e\er, 
with the introduction of the magazine rifle, the British changed to the 
plain sword hajonet, which thc\ used in World War I In 1928 the} 
changed to the 8 inch (20 cm ) pike blade This t}pe is cruciform in 
section and is no thicker than a lead pencil In 1905 the Lnited States 
forsook the triangular ha}onet used in the Cnil War for a 16 inch 
(40 cm ) blade with the front edge sharpened throughout its length and 
the back edge sharpened for a distance of 5 inches (12 cm ) irom the 
point 

The German ha} onet has been the same as that in use before World 
War I That is, it is a sword ha} onet 37 9 cm (about 15 inches) in 
length and 1 pound, 4 ounces (567 Gm ) in weight The Italian arm} 
used a dagger-shaped ha} onet 11)4 inches (30 cm) long, weighing 
12 ounces (340 Gm ) The French ariii} replaced its long, cross seebon 
sword bayonet by a shorter one, with a 15)4 mch (40 cm ) blade, an 
action which, like the change made b} the British, indicated that the 
utility of the ba} onet in w ar is not so great as it w as before World War I 

The Japanese have used a straight, single-edged weapon (tnangular 
type) IS inches (38 cm ) long and 15)4 ounces (431 Gm ) in weight 
(fig 2) It IS probabl} significant that training with the ba}onet occu- 
pied a much larger portion of time m the Japanese armv than in other 
armies 

MEDICAL HISTORY 

Although niilitar} surgeons of the seienteenth and eighteenth cen- 
turies must have cared for many ba}onet wounds of the head, it was 
not unbi the nineteenth century that much attenbon w as given to cramal 
wounds incurred w ith bayonets Hennen ■* gave such w ounds pnme 
importance m his classification of war injuries of the head His classi- 
fication was “First, simple bayonet and spike thrust and sabre cuts, 
second, the same complicated with fractures, third, simple gunshot 
wounds and contusions without fractures, fourth, the same complicated 
with fractures and with lodgement of extraneous bodies ” 

In spite of the attenbon Hennen gave to bayonet w ounds of the head, 
he noted that “perforations of bone (skull) from bayonet thrust are rare, 
generally fatal ” From the medical history of the Crimean War, it is 
of interest to note that the British army suffered 11,900 casualties, but 
that there were only seventy-six bayonet wounds, w'hich caused seien 
deaths Even if it were assumed that the same proportion obtaine 
among those killed (2,700), the total number of cases of bayonet woun s 

4 Hennen, J Principles of Military Surgerj , e<3 1, Philadelphia, Carej S- 
1830, p 229 
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would be onij 93 Just how manj of the ba}onet wounds imoKed 
the head is not reported Gutlirie,® however, stated that thej were 
rare ® He attributed the ranty of bayonet w ounds of the head to the 
fact that thrusts with the bayonet were usual!} made toward the chest 
and abdomen and not toward the much less -vulnerable head Guthrie ' 
further stated “A great delusion is cherished in Great Bntain on the 
subject of the bajonet — ^a sort of monomania \er} gratifying to the 
national i anity, but not quite m accordance w ith matter of fact Oppos- 
ing regiments when formed in line and charging with fixed bavonets, 
never meet and struggle hand to hand and foot to foot, and this for 
the ver} best possible reason, that one side turns round and runs awav 
as soon as the other comes close enough to do mischief ” The same 
might be said of present day w arfare, w ith the difference that automatic 
firearms usually incapacitate those chargmg with fixed bajonets 

The infrequent occurrence of baj onet w ounds of the head in w artare 
was further confirmed in the reports of casualties in the War of the 
Rebellion Although two hundred and eight} -two mcised wounds of 
the scalp were caused b} sharp-edged weapons other than the ba}onet, 
only eighteen puncture wounds of the scalp incurred b} bayonets were 
recorded ® Similarly, in contrast to forty-nine incised cramal fractures, 
there w ere only fiv e puncture-fractures of the cranium caused by bayonets 
Lidell® (1863) further confirmed these statistics when he stated, “The 
truth IS, that wounds inflicted by the ba} onet hav e been of comparativ el} 
rare occurrence in eveiy war that has scourged the earth since the mv en- 
tion of the weapon,” the Civnl War being no exception Between the 
War of the Rebellion and World War I, onl} sporadic reports of cramal 
wounds caused by ba}onets are found in the hterature^° 

5 Guthrie, G J Commentaries on the Surgery of the War in Portugal, Spam, 
France, and the Netherlands, from the Battle of Rolica in 1808, to That of Waterloo 
in 1815, with Additions Relating to Those in the Crimea in 1855 ed 6 Philadelphia, 

J B Lippincott &. Co , 1862, p 38 

6 In emphasizing the infrequent occurrence of bajonet wounds of the head, 
Guthne noted that the siege of Sevastopol "furnished more opportuniU for such 
wounds but there is no record of am baionet wound of the head” 

7 Guthrie, G J , ated bi Bill,^® p 103 

8 Otis, G A Surgical Historv, m The Medical and Surgical Histon of 
the War of the Rebellion (1861-65), ed 2, Washington, D C, Government Prmt- 
ing Office, 1875, vol 2, pt 1, chap 1, sect. 1, pp 1-34 

9 Lidell, J A Bajonet Wounds, wath Cases, Am if Times 7 143 1863 

10 Charboimier Perforabon de la base du crane par un coup de baionnette. 

Arch de med et pharm mil 30 195-199, 1897 Choux, C Contribution a I’etude 
des plaies penetrantes du crane par armes piquantes, Arch de med et pharm mil 
28 379-395, 1896 Gaisset, A Deux observations de blessures produites par la 
bajonnett Lebel modele 1886, ibid 54 16-24, 1909 Moingeard, A. Contnbution 
a I’etude des plaies par epeebaionnette Lebel, ibid 30 396-417, 1897 It is regretted 


(Foo*ro*e cortir^ed on rest page) 
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After the in\ention of automatic firearms and high explosive heav) 
missiles, the incidence of incised wounds of all types became even less 
Among the 1,046,533 officers and enlisted men in the American Expedi- 
tionar} Forces of World War I, 224,089 casualties were reported b\ 
the Iiledical Department, with onl} 235 men admitted to the hospital 
listed as having bajonct wounds Of the men admitted to the hospital 
because of bajonet wounds, 4 died and 9 were discharged because of 
resulting disabihtv " Just wliat was the incidence of head injuries caused 
bj ba)'onets is not recorded, but it seems significant that Cushing 
did not include a single bayonet vvoutid of the head in his reports The 
British, similarly, so far as I can determine, did not r^ort anj such 
injuries However, nearlj all the incised wounds of the eyelids, as 
observed by Wurdemann,'’ Ind been caused by bavonets, though this^ 
author failed to state tlie number of such injunes Penetrating ocular 
w ounds vv ere rarelj seen bj the medical officer, according to Wurdemann 
partlj because of the fatal nature of such wounds, for a direct bavonet 
thrust into tlie orbit resulted in deep laceration of the brain, vv ith rapidh 
fatal hemorrhage Such a casualtj would therefore be included in the 
“killed in action” statistics These are notonoiisl) inaccurate as bases 
for accounting for causes of death 

A rev'iew of the medical literature of World War I also discloses 
the rarity of bajonet wounds Although Morax and Jloreau ” reported 
one ocular wound caused bj a bajonet, Piccoh’s ” report is the onh 
description of a penetrating bajonet wound of the head incurred in 
World War I that I have found Piccoh’s patient, while engaged in 
hand to hand fighting in 1916, receiv'ed a penetrating cranial wound 
caused by a bayonet wdiich entered the left zjgomatic region, causing 
immediate loss of consciousness He later rallied and recovered, although 
hemiplegia on the right w ith facial anesthesia on the left side persisted, 

that the reports of bajonet wounds of the head bj Ostrvanskv, Althoffer and Lacas 
sagne were not available. These are Ostryanskv, A M Penetratmg 
of the Cranial, Thoraac and Abdominal Cavities, Vovenno-med J 223 5-27 
Althoffer, C Des plaies par instruments piquants et en particula'" par la baionnette, 
Ljons, 1890 Lacassagne, A Des effets de la baionnette du fusil Xebel, Lvons, 
1889 

11 Love, A G Medical and Casualtj Statistics, in The Medical Depar m 
of the United States Armj in the World War, Washington, D C, Governnien 
Printing OfBce, 1925, vol IS pt 2, pp 1019, 1021 and 1022 

12 Cushing, H A Study of a Series of Wounds Involving the Brain an 

Enveloping Structures, Brit J Surg 5 558-684, 1917-1918 , 

13 Wurdemann, H V Injunes of the Head and Ejes in Warfare, 
Surgeon 49 443-455 1921 

14 Morax, V, and Moreau, F fitiologie des blessures oculaires par P™ 
jectiles de guerre, Ann d’ocul 153 321-332, 1916 

15 Piccoli, G Su di un caso raro di lesione del mesencefalo per fenta ar 
bianca, Policlimco (sez prat ) 31 153-155, 1924 
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probably due to a lesion in the cerebral peduncle and fifth cranial nen-e 
on the left side 

Altliough ba}onets continue to be common implements of Mar and 
Mere earned by troops on both sides of the conflict in World War II, 
the} probabl} Mere not used so often as is generally thought In the 
Pacific Theater, hand to hand bayonet fighting with the Japanese prob- 
ably occurred more frequently than in any other theater Ot more 
frequent occurrence Mas the baroneting of avilians in the Philippine 
Islands b} Japanese soldiers To my personal obsenation, such atroci- 
ties Mere not infrequent on Luzon and Cebu Nearly all such Mounds 
proved immediately fatal 

I, hoM ever, had the opportunity to operate on 4 patients m ith bayonet 
Mounds of the head Tmo of the patients Mere civilians, and 2 Mere 
military personnel A fifth patient, a Filipino Moman, M'as seen Mhen 
d}nng, five days after she had received a penetrating Mound trom a 
bayonet in the forehead In riCM of the rarity of such reports in the 
present centur}', it Mould seem Morth Mhile to report these cases in 
som» detail 

REPORT OF CASES 

Case 1 — ^VVhile m a foxhole at night, a 23 jear old American infantryman 
Mas attacked by an enemy Mith a bayonet The assailant fled on the arrival of 
another Amencan soldier By that time the victim had been severeh lacerated 
about the head, face and upper extremities and Mas unconscious He was given 
emergency care at a portable surgical hospital, the facial and cranial lacerations 
were sutured, and the upper extremities were immobilized in casts A penetrating 
cerebral wound could not be debnded, because of lack of facilities and the poor 
condition of the patient On the next day he was evacuated to our hospital, 
but he sustained the trip poorly and required supportive therapy on his arrival 
Twelve hours later, with the patient under the mfluence of block and mCltration 
anesthesia produced with 1 per cent procaine hydrochloride, the left frontal wound 
was explored This wound extended from the inner canthus of the right eye 
across the root of the nose and left side of the forehead mto the left posterior 
frontal region, about 10 cm above the external auditory meatus The scalp and 
the frontal bone were obliquely incised in a somewhat vertical direction The 
fractured surface of the frontal bone w-as actually smooth, givmg evidence of 
having been incised by a sharp instrument There was minor comminution of the 
inner table, the bony fragments had been driven into the brain Linear fractures 
extended mto the right orbit, the medial wall of the left orbit and the leit parietal 
and preauricular regions The orbital and cribriform plates likewise were frac- 
tured on the left, thus allowing forward tiltmg (elevation) of the left supraorbital 
section of bone. In the mcised fractured area there was sufficient space through 
which the dural and cerebral wounds could be explored The dura was found to 
be lacerated for a distance of S cm, through which the bavonet had almost 
completely amputated about 6 cm of the tip of the left frontal lobe m the antero- 
lateral aspect (fig 3) A large blood clot and considerable macerated cerebral 
tissue were aspirated from this area, a procedure which relieved the decidedh 
increased intracranial pressure After hemostasis had been obtained, the supra- 
orbital section of bone was maneuvered back into place and the scalp was closed 



12S 


iRCHIl LS or SURGERY 


in h\ers Since tlic condition of the patient had not allowed more adequate 
exposure of the intncrannl wound, the dura had to be left unsutured 

The postoperative course of the patient was stormj for five da>s, necessitating 
repeated performance of spinal puncture and cisternal puncture for relief of 
increased intracranial pressure When these were performed, penicillin m doses 
of 25,000 to 50000 units was injected into the subarachnoid and cisternal spaces 
Improvement was noted after each subarachnoid drainage There vvas no reaction 
to the penicillin When tlie patient was evacuated on the eleventh daj, he had 
been sitting up and walking a little, with assistance, for three dajs His mental 
state was improving There was no paralvsis or aphasia 



Fig 3 — (u) Representation of the multiple bajonet lacerations of the 
sustamed b) the American soldier in case 1 , (b) the long, penetrating, . 
fracture of the frontal bone incurred bj a bajonet, with secondary fradurM . 
orbital plate, zjgoma and temporal bone, (c) lacerated amputation of the tip o 
left frontal lobe 

Case 2 — A 22 year old Filipino soldier vvas brought to the hospital about 
fourteen hours after he had received a bajonet wound in the right frontal region 
He vvas conscious but somewhat incoherent and overactive There was a s arp^ 
mased wound m the scalp, beginning just vvithm the hair line near the ve 
anteriorly , this wound extended somewhat downward and posteriorlv to t 
terminating about 4 cm above the pinna of the right ear The vvoun 
approximately 9 cm long After routjne preoperativ e therapy , the w oun " 
explored with the patient under the influence of local anesthesia, eighteen 
after injury Debridement of the scalp and exposure of the skull disc 
somewhat elliptic fracture of the right frontal bone, about 9 by 4 cm m its 
extensions Along the posterior aspect of the wound, where the 
entered, the edges of the fractured bone were typically incised, with o y 
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comminution The posterior border of the fractured elliptic section of bone U'as 
depressed about as much as the thickness of the skull The scalp remained 
attached to this section of bone There was slight comminution of the inner table 
along the posterior margins, with a few small indmen fragments of bone and 
bits of hair These fragments ot bone and bits of hair were Ijing in the cerebral 
wound Linear fractures extended for short distances from the anterior and 
postenor extremities of this fracture There was about 15 cc ot blood m the 
subdural space The cerebral wound itself was smoothh incised, with imnimal 
maceration of nerve tissue It was about 5 cm long and 5 cm deep, extendmg 
into the corpus callosum in a somewhat V-shaped manner (fig 4) Red softenmg 
of the cortex was limited, and petechial hemorrhage was minmial The brain v as 
moderatelj swollen, causing some slight tension on the dural sutures when it 
was closed Peniallin, to the amount of 25,000 units in each site, was placed 




Fig 4 — (a) Representation of the penetratmg bajonet wound oi the head 
sustained by the Filipmo soldier in case 2, showing the scalp laceration, (b) the 
mased fracture wath secondary fracture causing depression of an elliptic section 
of skull , (c) cerebral lacerations which are shown to extend down to the corpus 
callosum with concomitant moderate destruction of nerve tissue 

both above and below the dura after replacement of the elliptic section of bone 
that had been elevated to expose the biam 

The wound healed quicklj, and the postoperative course of the patient was 
satisfactor> Results of neurologic exammation, made sixteen dajs after the 
operation, were entirelj normal A superficial psjchiatnc survey, however, sug- 
gested evidence of damage to the frontal lobe. The patient was evacuated to 
rear echelons 

3 A 16 year old Chinese girl was first examined forty -nine hours after 

she had been bayoneted m the left panetotempoial region She was consaous, 
coherent and cooperative, although severely dehydrated Her temperature vas 
104 8 F (40 4 C ) The neurologic examination disclosed mild paresis oi the right 
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lower side of tlie fice and right upper cxtrcmitj Bibinsfis reflex was present 
on the right, williout demonstrable change in the deep or superficial reflexes 
Results of the sensorj examination were not cntireK satisfactorj , and there 
appeared to be some loss of sensorj function in bol!i acuitj and localization The 
scalp wound was situated in a aertical direction oaer the postcentral region, 
extending from the aertex down through the pinna of the car to a point just 
anterior and slightlj aboae tlie external auditorj meatus The depth oi the wound 
aaas directed forward in a slicing manner and aaas seen to extend through the 
skull into the brain Roentgenograms disclosed a long oaal fracture inaohuig 
the anterior part of tlie left parietal bone and the antcrosuperior portion oi the 
squama of the left temporal bone (fig 5) This oaal or elliptic section measured 
approximatch 9 b\ 4 5 cm in its greatest extension Its posterior edge was 
eleaated iboiit as much as the thickness of the sKiiIl at this point There was 



Fig S — Preoperatia e roentgenogram of the left lateral aspect of the cranium 
showing the penetrating bajonet aaound sustained by the Chinese girl m case 
An incised fracture is seen in tlie left parietal bone, aaith the lines of fracture 
extending into the left temporal area 

minor comminution of the inner table of the upper third of tins section, wath 
depressed, indnven fragments of bone In addition to the head wound, there were 
nine severe lacerations from the bayonet in the left upper extremitv 

After this patient had receiied plasma, whole blood, penicillin and sulfadiazine 
by \ein, her condition improved sufficientlj to permit defimtwe care of her woun 
The operation was performed with the patient under the influence of etlier 
anesthesia produced intratracheally First, the scalp was irrigated with soutio 
of penicillin and debnded Then the incised fracture of the skull was 
by a short, cunihnear incision extending from the upper angle of 
The elevated elliptic section of bone was further elevated and removed 
of possible infection in it and in order to obtain better exposure of the cere 
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wound The dura mater was found to be lacerated throughout the extent of 
tlie wound There was about 25 cc of blood m the subdural space. The brain 
was acuteK swollen and In-peremic, with minimal red softening and petechiae 
limited to the edges of the lacerauon The cerebral laceration was about 3 cm 
deep It contained a small amount of blood, macerated nerie tissue and a few 
small Iragments ot bone (fig 6) Mo large \essels had been severed, and there 
was no active bleeding Little intracranial debridement was necessary The dura 
mater was closed with interrupted black silk sutures, after which 50,000 units of 
penicillin was injected under the dura into the cerebral wound After the scalp 
had been closed in lajers, another 50 000 units of penicillin was injected beneath 
It. Postoperative therapi consisted in admmistration of sulfadiazine, penicillin 
and plasma and the institution of an adequate fluid and caloric intake Spinal 
puncture for relief of headache was performed thirtj-six hours after the operation, 
and 25 000 units of penicillin w as injected into the spina! subarachnoid space 



Fig 6 — (a) Representation of tlie bayonet wound oi tlie head m case 3, show mg 
the linear lacerations of the scalp and ear , (ii) the mcised fracture of the skull, with 
extending fracture lines and elevated flap of bone, (c) the incised portion of 
meninges and bram, with minimal damage to the surrounding tissue of the brain. 

The pahent became conscious four hours after the operation, and when she 
was examined eighteen nours later she was alert, cooperative and completely 
oriented The neurologic examination disclosed mild motor hemiparesis on the 
right side The nght upper extremity was affected more than the lower The 
postoperabve course was followed by unmterrupted recoveo of the patient 
She was ambulatoo after the third day The scalp sutures were removed on 
the fifth dav The patient was last exammed on the twentv -first postoperative 
day At that time the wound was well healed, and neurologic examination dis- 
closed onlv slight facial weakness on the right, with moderate loss of sensory 
function in the right upper extremity and nght half of the head. This was a 
cortical type of deficit. 

Case 4 A 14 year old Filipmo boy arrived at the hospital eighteen hours 

after he had been struck down by a bayonet wielded by a Japanese. He had a large 
jagged, incised penetratmg wound in the left frontoparietal region, which obvnously 
extended deeplv into the brain His condition was poor becau'e ot shock and 
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licmorringc Neurologic c\amitntion disclosed the patient to be in a semi 
conscious state, from which he could be aroused to obej simple commands There 
were complete hemiplegia and motor aphasia on the right side, with positive 
signs of intohement of the pvramidal tract on this side After routine preoperative 
thcrapj, which included the transfusion of SDO cc of whole blood and the intra 




Fjg 7— (o) Preoperative roentgenogram of the left lateral a^p^t of ^ Qg|^l’'aiid 
showing the extensive compound, comminuted fractures in we ^ njnven 
parietal bones sustained by the Filipino boy m case 4, with deP«ssed 
fragments of bone, (6) anteroposterior view m the same obtain better 

and humidity of the Philippine Islands often made it impossible to ooia. 


roentgenograms 


venous admmistration of concentrated plasma, penicillin and 
condition of the patient improved sufficiently to permit sur^ 1 
First, a roentgenogram was made (fig 7) With the patient under the 




ABBOTT— INCISED WOUNDS OF HEAD 


133 


of ether-o\jgen anestliesia produced mtratracheallj, the wound in the scalp was 
debnded While the operation was proceeding, it was found necessarj to trans- 
fuse another SOO cc of whole blood Next, bj extension of the wound by means 
of anterior and posterior curvilinear incisions, it was possible to reflect the scalp 
and to expose a large, roughlj triangular, traumatic cranial defect measuring 
approximately 8 b\ 4 cm Several large fragments of bone lay on the dura and 
in the cerebral wound These were readily removed Linear fracture lines 
extended from this area anteriorly across mto the nght frontal region, postenorly 
into the left parietal bone and down mto the left occipitotemporal region The 
cranial traumatic defect was slightly enlarged with the rongeurs to expose 
adequateK a lacerated portion of the dura mater about 10 cm m length A 
depressed section of the left frontal bone was easily elevated, after which the 
brain was explored The cerebral wound was directed anteropostenorly, extend- 
ing from in front of area 8 (Brodmann) posteriorly into the postcentral region 




c 

Fjg 8 — (o) Representation of the penetrating bayonet wound of the head 
concerned in case 4, showing the irregular laceration of the scalp, (b) extensive 
fracture of the skull, with mdnven fragments of bone, (c) deep masions and 
contusions of the brain, extending mto the ventricle at the mterventncular foramen 

Many vessels had been severed, a few of which were actively bleeding The 
cerebral wound was filled with macerated nerve tissue, blood clots and frag- 
ments of bone. There was considerable red softening in the surroundmg nerve 
tissue (fig 8) From the appearance of the vvoimd it was obvnous that the bayonet 
had twisted and turned considerably after it had been thrust into the brain. 
When the depth of the wound was explored, it was found to extend into the 
anterior horn of the lateral ventricle The floor of the ventncle was contused 
as was also the tissue about the interventricular foramen The cerebral wound 
was thoroughly debnded Next, 50,000 units of peniallm sodium dissolved in 
5 cc. of isotonic solution of sodium chlonde was placed in the ventricle while 
the pulse rate, respiratory rate, blood pressure and condition of the skin were 
closely observed There was no change evident in the condition of the patient. 
Another 50,000 units of penicillin was injected into the cerebral wound after the 
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dun !nd been closed \ftcr this, tlic scalp ms closed m one Ja>er t Jth si!l 
sutures Two otiicr minor hccrations of t!ic scalp (frontal and parietal) caused 
b) 1 bajonct were debnded and sutured By tins time the condition of the patient 
had become c-vtrcmclj poor, howcacr, after 500 cc. of vholc blood had been 
transfused for the third time he rapidlj improscd, and he vas taken to the vard 
tent in pood condition 

The postoperative course for thtrt> sue hours was turbulent, after v hich the 
condition oi the patient progressed 'mootlilv With the assistance of his mother, 
he was able to walk a few steps on the fourtli postoperative daj, and he was up 
and about dailj from that time onward Neurologic examination on the tenth 
postoperative dav disclosed persistence of the hemiplegia on the right side and 
motor aphasia, a month later these s>mptoms were still present Betv een the 
tenth and thirtieth postoperative dav the patient was eared for m a avilian hOi- 
pital ^t the end of this period he was returned to the Armv hospital because 
of an infection of tlie scalp wound This wound subsequentlv vvas closed after 
the infection had been brought under control with penicillin and 'uhadiazme. 



Fig 9 — Puncture-fracture of the skull in case 5, caused bj a bavonek 
wound vvas triangular, with linear lines of fracture extending from the angles 
the triangular fracture 

Case 5 — A Filipmo woman, five months pregnant, vvas brought to a 
clearing station because of multiple ba>onet wounds that had been inflict 
the Japanese five days previously Examination disclosed a semicomatose woman 
who had, m addition to a bavonet wound of the head, some tvventv -three 
and incised wounds of the back and extremities All the wounds were 
infected The wound on the right side of the forehead was situated ju t 
the hair line and measured about 4 cm in its vertical extension The 
fracture of the skull (fig 9) was somewhat triangular, with the ba'c o 
tnangle situated at the upper end of the wound The fracture was ba ) 
mmuted On further examination and with the assistance of 
linear fractures were seen to extend from the angles of the tnangle. 
necrotic and purulent materia! was herniating through the wound. e 
died a few hours later, while attempts were being made to improve 
condition by the administration of plasma, penicillm and sulfadiazine an 
transfusion of blood 
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COMMENT 

The hpe ot head ■\\ound produced by a bayonet depends on the type 
of bajonet used and on the way the bajonet strikes the head of the \actim 
Ordinanl}, this A\eapon is used with a thrust and hence produces a 
puncture tjpe of \\ound Slicing and tangential blo^^s ma} have been 
the method of production of a few of the inased wounds of the scalp 
reported from the American Civil War However, sabers and si\ords 
are Iikel} to produce long linear \\ ounds ith a smooth, incised fracture 
of tlie skull Such \\ ounds ma\ be inflicted by a bayonet, as occurred 
in the ba} onet ound of the patient reported on herein m case 3 Cer- 
tain -wounds, sometimes called “oblique section” with “separation of 
an osseous flap,” w ere commonlj incurred from the saber or sword but 
are extremeh uncommon if not rare from the thrust of a bajonet Since 
the ba}onet is more or less blunt, the injurj is likelj to be a badi} con- 



Fig 10 — Parietal perforation on the left, consequent to a ba>onet i\ound inflicted 
durmg the American Cnil War In a the external surface of the calvarium is seen, 
in b the mtemal surface of the cal\arium is shown The McUm died of meningitis 
and abscess of the brain (specimen 2179, Army Medical Museum, Washington 25, 
D C , photographs bi courtesy of Colonel James E Ash, M C, Director, Army 
Institute of Pathology ) 

tused w ound As pomted out by Bill in 1882, the soft tissues about 
a bayonet w ound usually fall together after the w eapon has been with- 
drawn, lea-ving a heavily contaminated yvound, for the bayonet all too 
commonly has been used for utihtarian purposes and therefore is nearly 
always soiled The bayonet used in the Amencan Cml War w’as trian- 
gular in section , it tended to make roughly tnangular puncture-fractures 
in the cranium, with three extending branches (fig 10) The size of 
the cranial wounds varied considerablj, but m general all were reported 

16 Bill, J H Sabre and Bayonet Wounds, Arrow Wounds, in Ashhurst, 
J Jr The International Encyclopaedia of Surgeo A Systematic Treatise on 
the Theory and Practice of Surgery by Authors of Various Nations, Ney York, 
Wilham Wood S. Company, 1882 yol 2, pp 101-118 
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as small Tliosc of the Civil War ucrc \ariously described “The 
perforation in the skull barely admitted the point of the index finger," 
and about an inch m length and three-fourths of an inch m breadth " * 
Small fragments of bone uere commonly found depressed or indnven 
for varj'ing distances into the cerebral tissue In tlie reported cases the 
cerebral tissue frequently was found to be severely contused, although 
simple lacerations (incised) did occur Laceration of the cortex, ivith 
little contusion or maceration of tissue, occurred in only 1 of the cases 
I have reported (case 3) In the others, there was considerable destruc- 
tion of cerebral tissue, probably produced from three sources the bayonet, 
fragments of bone and subsequent hemorrhage 

To judge from the reported cases, hemorrhage from both the scalp 
and the intracranial vessels undoubtedly w'as an etiologic factor in the 
immediate death of a victim, but for those who survived the immediate 
complications to be faced were purulent meningitis, encephalitis and 
abscess of the brain, any of which, of course, was likely to cause death 
within a few days Acute purulent encephalitis and meningitis were 
obvious in the death of a Filipino w oman in the fifth case reported herein 
This patient, however, was moribund at the time she was brought to a 
clearing station for aid 

Rarely does one find a report of a perforating bayonet wound of the 
head How ever, from the battle of Pultuska, Poland, in 1806, Bnot ' 
in 1817 desenbed such a case The bayonet had entered the “right 
temple two inches above the orbit, inclined backwards and downwards 
and traversed the maxillary sinus of the opposite side, where it passed 
out and projected about 5 inches (12 cm ), having penetrated to the 
hilt A soldier managed to extract the bayonet after a surgeon ha 
failed Although the victim was then left for dead, he later revive 
and recovered, apparently suffering onlv the loss of sight in the right 
eye' 

Little need be said concerning the surgical care of bayonet woun = 
of the head, for the same rules of debridement, hemostasis, tight closure o 
the dura mater and scalp apply to the treatment of this type of 
of the head as to the treatment of any other penetrating wound o e 
head When patients who have bayonet w ounds of the head are broug 
in early for care and when sulfonamide drugs, penicillin and mo era 
neurosurgical technics are employed, the fatality rate need not e an) 
higher than that accompanying other types of penetrating craniocere ra 


injuries 

17 Bnot' P F Histoire de I’etat et des progres de la chirurgie 
France pendant les guerres de la reiolution Omrage couronne par 
medicale de Paris, Besancon, Gauthier, 1817, pp 111-112 ’ une 

Hennen,* PP 230-231 Fardeau Observation sur une plaie de tete fa.te 
bayonnett lancee par un boulet, J gen de med de chir et de ph 
1809 quoted bv Hennen ■< pp 230-231 
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SUMMARY 

Tlie histones and operatne data concerning 4 patients irho had 
penetrating ba>onet rounds of the head hare been detailed The 
condition of a fifth patient, r\ho died before operatire intervention could 
be carried out, has been mentioned 
- The literature concerning the histor}’^ of the bayonet and its use in 
warfare has been surv'eyed briefly Ba}onet rvounds of the head are 
found to be unusual In the Surgeon General’s report of the injuries 
incurred in the American Civil War, only 5 examples of penetrating 
bayonet rvounds of the head are recorded, and onlj 1 case is recorded 
from ^Vorld War I The extreme infrequencj of occurrence of such 
injuries is explained b\ the method of use of the baronet, tliat is, a 
thrust action is employed which makes the abdomen and chest of the 
Mctim much more vulnerable to tlie rveapon than the head 

102 Second Arenue Southrvest, Rochester, Minn 



USE OF SMALL THREADED WIRES IN THE TREATMENT 
OF FRACTURES 

I Fracfurcs of the Lower Extrcmifics 

H R McCARROLL, MD 
ST LOUIS 

T he suggestion of some form of internal fixation as a means 
oi fracture tlierap} is frcquentl> considered as an indication that 
the author is a strong proponent of open reduction and internal fixation 
Such IS not the case in this presentation Open reduction and skeletal 
fixation, ivhether internal or external, should not be jierformed in an} 
case in which simple closed methods will suffice The use of small 


Fig 



1— Bow used with the Uireaded wire for skeletal tracuon 


threaded wires is presented as a simple and safe adjunct to the armam 
tarium of the surgeon treating fractures for use in instances in 
some type of internal fixation is required and for the fractures m ' 
they are applicable Nothing original is claimed in the basic ^ 

of therapy intolved in the types of fractures herein 
procedure requiring a minimum amount of metal for fracture 
however, is apropos at this time, since in recent j ears the me i 
has been bombarded with an intensive campaign of adver 
use of massive pins and some form of external ske eta appa 
In the early days of leg lengthening, Crego^ was 
experimenting with various types of wures which were sma ^ 

From th^e Shnners’ Hospital for Crippled Children and the Departmen 
Surgen, Washington Universitj School of Medicine -MineU -Fifth Annual 

Read before the Section on Orthopedic Surgery a 
Session of the American kfedical Association, July 4, 
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■R Cra'^e A E ) badl> comminuted intertrochantenc fracture of a 

fig o lease ^jjg'tjme the hip was treated the comminutions Viere thought 


r ^umTots'Ldl^ -riofuse "of the nail plate or blade plate 


1 r r H Tr The Use of Skeletal Traction as a Prelimmarj Pro- 
cedure i^the Treataient of Earlj Congenital Dislocation of the Hip, J Bone & 
Joint Surg 21 353, 1939 
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\et nffordcd stifikiciit (ensile strcngdi (o withstand the required load 
Tlic ordinar} \clocipedc spoke was found to fulfil these requirements and 
could be eisiK obtained Bj tlircading the wire throughout its length, 
tension in (he wire could (hen be obtained b} the use of a simple bic)cle 
spoke nipple on each end, tlie nipples being tightened firmh against the 
bow of the Icg-lengthening apparatus Since a coiniiiercial \elocipede 
spoke IS made of plated material, some tissue reaction and discoloration 
resulted from their use \\ ires of IS-S stainless steel of the same diam- 
eter (0 086 inch [0 21 cm ] ) were then substituted With these no 



Fig 4 — Result after reduction of the fracture shown in figure 3, showing ^ 
by means of two threaded wires Long leg plaster casts and cross bars were 
for external fixation Wires were removed at six weeks 


further tissue reaction occurred, and the Jeg-lengthening procedure was 
simplified by their use 

An attempt to apply this same principle in all cases of skeleta trac 
tion was an obrious subsequent step The Kirschner type of 
traction bow has always seemed objectionable first, because the ow 
rested across the front of the leg below the knee and thus ^ , 
impossible to place the knee in complete extension wdien desire an ^ 
second, because there was invariably a tendency for lateral ° g 
wire through the extremity, and this resulted in some infections ) 
of wares wdnch were threaded throughout their entire length, it ^ > 

found that the tendenej' to lateral shifting of the ware was correc e 
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the inadence of mtection was almost entirely abolished Wires of this 
type and the bows from tiie leg-lengthening apparatus were used for 
ordinary skeletal traction in many cases This bow was unsati^acton 
however, because the wire had to be drilled through the bow, and this 
often interfered with correct placement of the wire After further tnal 
and error, m which bows of manj different patterns and matenal were 
used, a type (fig 1 ) was found which could be slotted and added after 



Fig S — Satisfactor> alinement and bonj union ten weeks after operation 
(figs 3 and 4) A blade plate or nail plate is now being used in this type of 
fracture. 

the Wire was inserted and still maintain sufficient strength to wathstand 
the pressure to which it was subjected This type of bow and ware has 
now been used oi er a period of ten 3 ears for skeletal traction in set eral 
hundred cases (fig 2 ) and has been proted satisfactoiy in eteiy respect 
A 3/32 inch (0 24 cm ) wire has also been used, because it can be more 
easily machine threaded without twisting and breaking Small nuts are 
atailable commercially to fit both wires and take the place of the bicycle 
spoke nipple 
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Hg 9 — \ppcarancc oi fracturt. (lig- 6 7 and S) attc- lounccn = 

Plaster fixation was u«ed for tour month' bohd bon\ m on ua- -’CQ-red iis 
result was good The wire' were not rtmoaed 
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In my estimation the qualities and advantages of the threaded uire 
made it superior to otlier t3pes It was about this time that Miller" 
reported the use of Kirschncr wires in t!ic fixation of bone grafts If 
the threaded wire was superior to the smooth wire for skeletal traction, 
It would seem cquallj superior for tlie fixation of bone grafts or for the 
internal fixation of other fractures It was tried therefore, first exacth 
as Miller recomniended From this beginning, their application has 
spread to include nnn\ tv’pes of fractures The wires may be allowed 



(case G B ) —Spiral fracture of the tibia with 


Fig 10 , . _ 

of the fibula in a patient aged 47 
placement was similar to that m figure 
wires A plaster cast was used for three months 


iciurc oi uie ouia , pu 

The original roentgenogram was , 
re 6 Fixation was done with three t 


to protrude for later remov'al or may be cut off flush with the su ac 
the bone and used in the same way that screws are used^ i 
threaded wire, no tendency for the wire to “wander as 
encountered 

^ ^ Miller, O L Simplified Internal Fixation of Inlay and Onlay B 

Grafts, J A M A 113 635 (Aug 19) 1939 
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When the threaded ^\lre is placed through the extremit} for skeletal 
traction or i\hen used in metaphysial regions of bone (cancellous) for 
fixation of fracture fragments, no prehminarj dnlling of the bone is 
needed When the -wire is used for fixation of hea\-y cortical bone, how- 
e\er, as in transfixing of the fragments of spiral or oblique fractures of 
long bones, it has been found that preliminary drilling of the ire tract is 
an essential step Before this was learned an attempt was made to force 
the pointed threaded wire through these fragments of heavy cortical 
bone w’lth a motor drill It was found impossible to control the speed 
of the W'lre to make the rate of introduction correspond exactly to the 



Fig 11 — Solid bon> union and maintenance of normal almement three jears 
later in case G B (fig 10) The result was good The wires were not removed 
There was a slight area of rarefaction at the tip of two of the wires 

number of threads per inch (2 5 cm ) on the wire (There are fittj-six 
threads to the inch, w'hich would hate meant only fiftv-six retolutions 
tor each inch of passage for the wire With dense bone and a motor 
drill, this w as an impossibility ) The w ire in these instances reamed out 
a hole of equal diameter through the bone and did not cut threads in the 
bone The result was inadequate fixation and loss of position of the 
fracture fragments in some instances 

In cortical bone, preliminan drilling with an 0 070 inch dnll point 
(no 50 of the standard drill point gage) for use of the 3/32 inch 
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tlircaded u irc and a 0 06/ incli drill point for the 0 0S6 inch uire insure 
solid fixation This fixation lias pro\ed to be as secure as that obtained 
uitli screws 1 he optiimini length so often a problem in the selection 



Fig 12 (case E B ) — Coniparatne roentgenogram showing the in a 
bmialleolar fracture one jear after closed reduction in a patient aged 
Note 1110 nonunion in the medial malleolus and the inferior displacement in tne 
lateral new (arrow) Compare this with figures 15 and 19 



Fig 13 (case L C ) — Fracture of the medial malleolus m ^ 9 
30 lears alter manipulation showing inabilitj to approximate tie 
the fracture m the lateral \iew 



A 

of screws is ot no consideration when threaded wares 
w ire is simpl} drilled in the required distance and cut off w len e» 
With preliminan drilling of this tjpe, the hand drill is pre era 
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IS ah\a}S used both for the drilling and for the insertion of the wire and 
pointing of the wire is not necessarj When used without prelimmarj 
drilling pointing ot the wire is essential 



Fig 14 — Fracture shown in figure 13 immediateh after open reduction and 
internal fixation with one threaded wire 



r,g 15 — A,ppearance in case L C (fig- 13 and 14) three month' later, 
showing a normal ankle joint The wire was not remoted 

In the low er extremity , certain fractures at times require open 
reduction and internal fixation In luant ol these small threaded wires 
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have been used, and in certain t}pes of fractures they have been found 
supenor to other means of internal fixation Fractures of the lower 



Fig 16 (case D G) — Comminuted trimalleolar fracture with posterolateral 
displacement in a patient aged 27 



Fig 17 — Unsatisfactory apposition after attempted closed reduction of the frac 
ture in figure 16 

extremit}" in which this means of internal fixation has been tried are 
as follows 
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1 It has been used for comminuted mtertrochantenc fractures of 
tlie femur Prior to the \\ idespread use of the nail plate or blade plate 



Fig 18 — Roentgenogram in case D G (figs 16 and 17) immetiiatelj after 
open reduction of both malleoli, showmg the threaded wire for the medial malleolus 
protruding through the skin for later removal Flexible unre was used for the fibula. 



Pig 19 — Roentgenogram in case D G (figs 16 17 and IS), showmg apppr- 
ance of the ankle eight months later The threaded wire was remoied at four 
weeks A plaster cast was used for four weeks and a walking plaster for lour 
weeks Total fixation was done in eight weeks 

for fixation of these fractures, man} attempts were made to obtain 
some imprmed means of fixation for these tractures and decrease the 
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long period of immobilization With this m mind, the threaded wires, 
were used m several instances The fracture in 1 such case is shown 
in figures 3, 4 and 5 After excellent nail plates and blade plates 



Fig 20 (case D G ) — bimalleolar fracture in a patient aged 38 years after 
initial manipulation b\ a local phrsician This was an e\ersion iracture with 
lateral displacement in the beginmng B unsatisfacton apposition of tlie medial 
malleolus after the second manipulation 
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Fig 21 — The fracture in case D G (fig 20) immediateb after 
and fixation of the medial malleolous onlj with two crossed threane % 

became available the}’’ w ere found to afford better fixation and the u 
of threaded wires for this f 3 'pe of fracture was discontinued 
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2 It has been utilized for spiral or oblique fractures of the long bones 
For iractures of the tibia and fibula, threaded i\ires afford excellent 



Fig 22 — Satisiacton union and satisfactorv joint contour in case D G 
(figs 20 and 21) eight weeks after operation The wires were not remoied 



Fig 23 (case H M ) — Comminuted fracture oi the distal end oi tlie fibula, 
partial lateral dislocation ot the ankle and complete dislocation oi the astragalo- 
scapho d joint in a patient aged 44 \ear> 


fixation (figs 6 to 11) It must be stressed again, howeter that 
prehminart drilling with a dnil point ot smaller diameter is essential 
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If an attempt is made to force the ^\lre tlirough hean cortical bone 
^^ltll a power drill, a liole of equal diameter will be reamed out and 
inadequate fixation w ill result 



Fig 24 — Fracture sliown in figure 23 after open reduction tlirough one lateral 
inasion and fixation of the fibular fragments with one threaded wire. The wore 
was not removed 



Fig 25 — Appearance of the fracture in case H M (figs 23 and 24) af*^ 
eleien months The result was good Motion of the ankle joint is excelien 


These wires have also been used for similar fractures of the {wnr 
and have proved entirely unsatisfactory They wll not w'lthstan t e 
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torce and strain to ^\h:cll the} are subjected in a fracture of the shaft of 
the femur For this tracture, simple skeletal traction is far superior and 
is preferable, as has been pointed out b} man} autliors previousl} 

3 It has been used for fractures about the ankle joint, that is, those 
ot the medial malleolus, bimalleolar or trimalleolar i\nth displacement 
(figs 13 to 25) This probably represents the most -valuable usage for 
the small threaded u ire Unless perfect approximation ot these fragments 
can be obtained by closed reduction, traumatic arthritis ot the anlJe fol- 
lo-\\s and a poor result is obtained Nonunion of one or more fragments 
IS not uncommon (fig 12) The majority of fractures of this tjpe 
should have open reduction, accurate replacement of fragments and 
internal fixation At operation, the medial malleolus is im anably found 
to be separated from tlie shaft of the tibia b} an interposed flap of 
periosteum and fascia vhich has been stripped away from the surface 
of the bone at the time of injury and has dropped between the fragments 
with their separation Remo\aI of this mterposed soft tissue is an 
absolute prerequisite to anatomic replacement and reduction Small 
fragments of articular cartilage are also occasionally found lying loose 
in the ankle joint and should be removed Screws are too large for 
fixation of these small fragments and often result in their commmution 
The smooth Kirschner wire does not hold as well The threaded wnre 
combines the desirable features of the tw o and is b} far the most ideal 

SUMMARV 

A short general discussion on the use of small threaded w ires together 
with their use in treatment of fractures of the lower extremities is pre- 
sented w ith roentgenographic reproductions of the procedure in represen- 
tatn e cases The small size ot the ware, the excellent fixation afforded 
bv the threads and the minimum amount ot trauma to bone and soft 
tissues insured b\ their use render them superior to other forms of 
internal fixation in certain tvpes of these fractures 



USE OF SMALL THREADED WIRES IN THE TREATMENT 
OF FRACTURBS 

II Fracfurcs of fhc Upper Extreinihes 

H R McCARROLL, MD 
ST LOUIS 

TA V PREVIOUS prcbentation * a general discussion ot the de\eIop- 

nicnt and use of the small threaded wire m tiie treatment of fractures 
ssas gnen A repetition of tliat discussion does not seem necessan 
at this time Although these wires were used originalh in the lm\er 
extremities their use w'as soon attempted in lanoiis fractures of the 
upper extremities, and here too they were found to be ideal in certain 
tApes The fractures in which open reduction and internal fixation 
are sometimes necessary or preferable and in which the use of the small 
threaded wire has proied satisfactorj are as follows 

1 The} are used for fractures of the dai icle In children a fracture 
of the clavicle seldom if ever requires open reduction In adults, too 
open reduction is seldom indicated, but an occasional case is encountered 
in whicli adequate approximation as seen in anteroposterior and oblique 
Mews IS impossible In such instances nonunion mai follow Murrai " 
m 1940 described intramedullar}' fixation of such fractures by means 
of the Kirschner wire Intramedullary fixation with a threaded lure 
has been used (fig 1), the w'lre being drilled through the cortex, cut 
off flush with the surface of the bone and left m permanently The 
fixation afforded by the threads prevents any tendenci for the wire 
to wander A sling is used for comfort and further protection for four 
to six weeks 

2 The} are utilized for dislocation of the acromioclaiicular joint 

Unless adequate replacement of the claiicle and firm fixation are 

insured, a permanently relaxed acromioclavicular joint niai result Open 
reduction is easily attained through a small oierljmg incision, and one 
or tw o threaded w ires can be drilled through the acromion and into the 
claiicle under direct Msion (figs 2, 3 and 4) The wires are alloue 

From the Shriners’ Hospital for Crippled Children and the Department 
Surgen ashington Unii ersity School of Medicine 

1 McCarrolI, H R Use of Small Threaded Wires in the Treatment 
Fractures I Fractures of the Loner Extremities, Arch Surg this issue V ^ 

2 Murrai, G Method of Fixation for Fracture of Claude J Bon 
Joint Surg 22 616, 1940 
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to protrude for later removal The torn capsule ot the joint and o\ cr- 
iming ligaments are then easilj resutured A V'alpeau Upe of support 
IS used lor four ueeks and a sling for tour additional -neeks The 
wires are usualh remored at six weeks 



Fig 1 (case L M) — t tracturc ot the claMcle in a patien^ aged 'o ecar' 
alter application ot tigurc ot S bandage The oblique \ieu ^bows definite ^cpa'ation 
of fragments the reason lor open reduction B position and union ten i cc' alter 
open reduction and intranicdullara threaded wire fixation \ flexible \ i-e loop 
was also cmploved The rc-ult was good 
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3 "I hey are used for fractures of tlie proximal end of the humerus 
This may include a fracture of the tuberosity with displacement (fig S) 
This fragment may remain abducted or rotated by the puli of the 



Fig 2 (case F S) — Complete acromioc]a\icuIar separation m a patient aged 
36 jears 



Fig 3 — The fracture in case F S (fig 2) after open 
by means of two threaded wires which were allowed to protrude ex 

supraspmatus tendon after attempted closed reduction or after 
of the dislocation of the shoulder, which usually accompani^ ‘ 
of fracture In this event open reduction and adequate ^ 
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means of threaded wires ha\ e pro\ ed supenor to other forms ot fixation 
The wires are usuall} allor^ed to protrude for removal after fi\e to 
SIX i\eeks A sling is used for external support for six weeks, but 
exercise of the shoulder is begun extremelv earl} 

Fractures ot the surgical or anatomic neck ot the humerus often 
become badl} displaced and offer a problem, since adequate reduction 
IS impossible unless the resulting rotabon of the humeral head can be 
corrected As a rule, open reduction is necessar}' m order to accomplish 
this This IS done through a small antenor masion, and adequate 
approximation of the two fractures is easih brought about Reduction 



Fig 4 — Appearance in case F S (figs Z and 3) four months later Wires 
were removed at six weeks The result was good 

and proper alinement are easil} maintained b} the use ot two threaded 
wires drilled through the tuberosit} and into the medullar} canal of the 
distal fragment (figs 6, 7 and 8) These wires are alwa}s allowed 
to project tor later removal because of possible mtenerence with 
tunction of the joint In figure 6 B the w ires appear to cross the articular 
cartilage This, however, is not done, as the wires pass through the 
tuberosit} lateral and antenor to the articular margin If there is anv 
tear of the wire’s wandering farther into tlie medullan canal, this 
can be easil} prevented by the application of a nut to the projecting 
portion of the threaded wire (fig SB) A hanging cast is used tor 
SIX weeks, and a sling is used for two additional weeks The projecting 
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Wires are removed at four weeks Pendulum exercises for tlie shoulder 
are begun during the first week 

4 They are used for fractures of the epicondyle of the humerus 
with displacement These fractures usually require open reduction The 
tragment is easih held firmly m place with a towel clip, and a small 
threaded wire drilled through the fragment and into the humenis afford' 



Fig S (case D D ) - -1 fracture disl^ation ot 
38 Fluoroscopic examination after closed reduction snows tne threaded 

and laterally displaced B, appearance two weeks after open C', satis 

wire fixation of the tuberosit) The wires were allowed t p ni^^^ anatomic 
factory bonj union at fite weeks, when the wires unknown 

result was good The functional result was poor with the rea 

excellent fixation This wire is cut oft flush with 
epicondyle and is not remo\ed Plaster fixation of 
also necessary for six to eight weeks 
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Fig 6 (case K G ) — -4 fracture ot the neck of the humerus, with striking 
displacement and with the head of the humerus rotated 90 degrees m a patient 
aged 65 B, after open reduction and threaded wire fixation V hanging cast 
was used as external fixation 



gig ~ \ppearance in ca'c K G (fig o) at fi\e months showing complete 

union The result was good The wares were rcnioied at lojr weeks 
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5 They are utilized for comminuted iractures of the lower end of 
the humerus with extreme displacement of the fragments Closed reduc- 
tion should always be attempted m these instances, and frequentlj 
satisfactory or excellent realinement of the fragments is possible If 



Fig 8 (case D W ) — ^ complete epiphjsial reparation of 
in a patient aged 13 B after open reduction fixatio ^ support 

wires, which were remoied at four weeks A shng “sed or Jme 

C Suit after eight months Normal function resulted but the m 

IS closed This may result m slight shortening, but it shouia 
child of this age 

satisfactory almement is not obtained open Xhe small 

ment of the fragments and interna fixation ar d 
threaded wires have proved an excellent means of 
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lous nature of the bone in this region makes their insertion ivith a 
hand drill simple and easy once apposition of the fragments has been 
obtained In some instances the uires are used as screivs and lett 



Fig 9 (case V H ) — ^Anteroposterior and lateral news, showing a comminuted 
supracondylar fracture in a patient aged 44 \ears 



Fig 10— Linsatisfactorv position in case Y H (fig 9) alter attempted closed 
reduction 

m permanently, while in others the> are allowed to protrude somewhat 
bet ond the surface of the bone and later reniot ed In addition to use m 
the fractures shown (figs 9 to 16), the threaded wire has been placed 
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trans\ ersel}' at times to transfix the condyles, the trochlea and the 
capitellum m one piece where all were comminuted and displaced in 
the fracture This reconstructed fragment of the distal end of the 
humeius is then anchored to the adjacent portion of the shaft bv means 



Fig 11 — ■Appearance in case V H (figs 9 and 10) after open reduction and 
threaded tiire fixation 



Fig 12 — Appearance in case V H (figs 9, 10 and 11) after one jear The 
functional result was fair with motion through 60 degrees 

ot a second wire inserted obhquelj' Fixation b} means of plaster ca t 
IS alwajs used for sufficient time to permit union 

6 The}' are used for fractures of the olecranon If such fracture^ 
are displaced, open reduction is indicated In this \ta}, the ° 

the articular surface can be restored and the interposed periostea 
so frequent!} stripped from the cortex at the time of the fracture can 
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r(.imn<.(I tlnis nLiIintiiii,' icLuritt reduction niid apposition ot the 
IngiiKiits Jins IS done tlirongli a siinll o\crI\ing incision, the trag- 
nicnts ire reduced and rcahned c\actl\ as in a Jigsaw piuzle and are 
held firnilc in place witii a towel clip \ threaded wire is then drilled 
through the ti ignient iiid into the «hatt of the ulna (figs 17 IS and 19) 



I'lg 13 (case P G) — BadU comminuted supracondehr iracture oi the elboe 
in a patient aired 47 a ears 



Fig 14 — '\ppearance in case P G (fig 13) after attempted closed reduction 
The medial epicondale and trochlea are still displaced 


The w ire is cut off flush w ith the tip ot the olecranon and is not remoa ed 
A. long arm plaster cast w ith the elbow flexed 40 to 45 degrees is used for 
SIX at eeks This fracture ranks aa ith the fracture of the malleoli as the 
most desirable for threaded aanre fixation The use of the ware loop 
insures neither accurate apposition of the tragments nor restitution of a 
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normal articular surface A screw is too large and may result in com- 
minution of the small fragment of the olecranon The smooth Kirsch- 



Fig IS — Appearance in case P G (figs 13 and 14) after open reduction 
realmement and fixation with one threaded wire. The wire is protruding some 
for later remoral 



Fig 16— Appearance m case P G (fief 13, l(*/^vittmnotion 

montiis The anatomic result is good The functional result is , 
of 75 degrees 


ner wire may not hold the fragments under tension The 
combines the desirable features of all and has proted more s 
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Fig 18 — Appearance in case E (fig 17) after open reduction threaded 
ire fixation and application of a plaster cast 





166 


ARCHIVES or SURGERY 



Fig 19 — Satistacton union and alinemcnt in case AI E (figs 17 and 18) 
alter four ^ears The result is good 
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Fig 20 (case H S ) —Anteroposterior and oblique s j 01 

tiMt aged 19, shoeing threaded nire fivauon for dorsal 
OMmal end of the lourth and fifth metacarpals 

7 The\ are utilized for fractures and dislocations of 
iie titreaded uire has been used successful!} m these bi the 

Ll dislocauon of the proximal end of the metacarpals, fixation 
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Fig *21 (case \\ G) — Lateral \ie\v ot a fracture ot the neck ot tlie filth 
metacarpal ot four weeks duration in a patient aged 35 The result was cos- 
meticalK and lunctionalK poor 



Fig 22 — A-ppearance m case \\ G (fig 21) after open reduction through a 
short lateral incision and fixation w ith a threaded w ire drilled through the margin 
01 the articular cartilage and into tlie medullan canti Xo external fixation 
was used 
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threaded ire or some similar means is by far the most satisfactoi} In 
order to save space as few reproductions as possible are used Onl} a 
postreductive view of a dislocation of this type is shown (fig 20) A 
second case of fracture through the neck of a metacarpal with angulation 
of metacarpal head to the flexor surface is shown (figs 21, 22 and 23) 
In a fracture of this type the wire is passed through the distal fragment 
and into the medullary canal of the metacarpal, after accurate open 
reduction, through a small incision placed along one margin of the 
metacarpal involved The wire is inserted through the distal fragment 
at the margin of the articular cartilage in order to disturb the structure 
of the joint as little as possible In fractures of this nature the wire is 
ahvavs allow'ed to protrude, and it is removed at four weeks No 



Fig 23 — Appearance in case W G (figs 21 and 22) at sue weeks The wir 
was removed at four weeks The result w'as good both functionally a 
metically 


external fixation is needed, and this permits early institution of active 
and passive exercise in these hands, an ali-important factor in presen mg 


function . 

A short discussion of the application of the threaded wire for interna^ 
fixation of certain fractures of the upper extremity is presented toget 
with roentgenographic reproductions of treatment and results 
sentatn e cases This is not to be considered as a plea for open re uc 
and internal fixation Neither is it to be considered as a panacea tor 
fracture fixation But in certain selected fractures in which o^n r 
tion IS essential for the best end result, the threaded _ ,3 

most desirable means of fixation The value of 
enhanced by the minimum amount of trauma to bone a 



MiC IKROLL—TRLAl VnXl OR FRACTURES 


169 


resulting troni llicir use. tlie niimniuni amount of metal introduced as a 
loreign material and the excellent fixation afforded b}' the threads 
• Nothing original is chimed or implied in the principles of fracture 
thcrap\ demonstrated herein J he idea that wire fixation could be 
wideh utihred lor ccitain fractures arose from the report of ^filler ^ in 
1939 Tlic wire itseh was developed by Crego/ who, after rears ot 
application in skeletal traction and leg lengthening, first reported its use 
in 1939 

3 Miller, O L Simplified Internal Fixation of Inla\ and Onla> Bone 
Grans, J \ M 'i 113 635 (Aug 19) 1939 

•? Crego C H Ir Tlic Use of Skeletal Traction as a Preliminary Pro- 
cedure in tlic 1 reatment of Harh Congenital Dislocation of the Hip, J Bone & 
loint Surg 21 353 1030 



USE OF SMALL THREADED WIRES IN THE TREATMENT 
OF FRACTURES 

III Their Use in the Fixorion of Bone Groffs 

\ 

H R McCARROLL, MD 

ST LOUIS 

''T'HE T^^ O preceding parts of tins presentation* liaie dealt nith 
the use of the small threaded uire in fractures of the upper and 
Wr extremities respectivelj As stated in part I, it uas used first 
} rego in the leg-lengthening procedure and uas then used in 
ordinarjr skeletal traction Miller*- in 1939 reported the fixation of 
one gra ts b} means of Kirschner Mires Since the threaded wire 

la prored superior to the smooth wire in skeletal traction, it iias 
an obrious assumption that it would also afford better fixation for 
bone grafts 

The first sucli application of the threaded wire was carried out 
exactly as recommended by Miller (figs 1, 2 and 3), the wires being 
a owed to protrude for subsequent removal The projection ot a nire 
Nirough the surface of the skin, however, entails some risk of intection 
00 , it was soon learned that with proper application the wires held 
so firmfy there was no need for removal and the} could be cut oft 
flush with the surface of the bone and used in exacth the same wai that 
screw's are emplo 3 'ed 

In the earlier cases no preliminar} drilling for the wire was eiiiploied 
The pointed wire was forced through the cortical bone with a power 
drill, and, since the speed of the drill was greater than the rate of 
introduction for the wire, a hole of equal diameter was reamed through 
the bone and threads W'ere not cut In the wire there are fiftj'-six 
threads per inch (2 5 cm ), and the introduction of the wire 1 tuil 
inch to each fifty-six re\olutions of the wire b\ means of the power 

From the Shriners Hospital for Crippled Children and the Department of 
Surger\ Washington Unuersit\ School of Medicine 

Read before the Section on Orthopedic Surgery at the Nineti-rnth Annual 
Session of the American Afedical Association San Francisco Tuh 4 1946 

1 McCarroII, H R Use of Small Threaded Wires in the Treatment of 
Fractures I Fractures of the Lower Extremities, Arch Surg this i 'lie P 1'^ 

H Fractures of the Lpper Extremities ibid, this issue, p 154 

2 Crego, C H , Jr The Use of Skeletal Traction as a Prehmmari Pro 
cedure in the Treatment of Earh Congenital Dislocation of the Hip, I Bone u 
Toint Surg 21 353, 1939 

3 Miller, 0 L Simplified Internal Fixation of Inla\ and OnIa^ Bone 
Grafts, JAMA 113 635 (Aug 19) 1939 
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drill u i. u, ,nii)oss,|„I,t\ I„ ti„>, no tlireacls ucre cut and Uie 
wire in voinc instancf, would lie loose in tlie wire canal Before this 
lact w IS learned the los>, ot position ol tractiire fragments occurred 
in some instances (fig 16) For the 0 0S6 inch (0 21 cm ) threaded 
wire prchmniare drilling with an 0 067 inch drill point is now used 
For the nieh (0 24 cm) wire, an 0 070 inch drill point is 

empUned I he hind drill is used both for the drilling and for the 



Fig 1 (case R P ) — Lnunited fracture of the ubia ot two \ ears’ duration m 
a patient aged 14 

inset tion ot the wire In this wa\ the wires take hold firmh and 
no tendence for them to slip has been encountered W hen preliininan 
drilling IS used, the wire need not be pointed 

The wire used in this way has afforded fixation which is as firm as 
that obtained from standard screws The onh adtantages the ware 
has oter screw fixation is the small amount of metal required and the 
lack ot worn about obtaining the exact length of screw required 
In this method the wire is mereh drilled in the desired amount and 
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cut off at the surface of the bone or graft This is not a plea that 
the threaded wire entirely replace screw fixation m anchorage of bone 
grafts In the shaft of the femur, for instance, the stress and strain 
placed on tlie site of fracture is so great that the threaded wire should 
not be tried For all other long bones, however, the fixation afforded 
has proved entirely satisfactory The threaded wire, in fact, in in\ 
opinion, insures fixation equal to that of the standard metal screw 
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Figure 2 3 

Fig 2 — Appearance in case R P (fig 1) while the leg was still 
plaster cast A large onlay bone graft was anchored with four ^ 31 

which were allowed to protrude and which were removed at ten wee s I 
An intramedullary peg was also used 

Fig 3 — Appearance in case R. P (figs 1 and 2) two jears after operati 


Roentgenographic reproductions of treatment and results 
sentative cases show the means of fixation by the wires ^^raft 

The operative technic is identical with that of any other one 
procedure and need not be repeated here 
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''l MMAR\ 

In pirt III o! this prcccntition the apphcition of the small threaded 
\\ire for fi\ation nt hone grafts is discussed Tiie small size of the 
wire tlic txtcllciu fiNation afTorded In the tiircads and the minimum 
amount of trauma to imne and sott tissues insured b\ their use render 
them superior to other torms of iiitcrnal fixation m certain tapes of 
these fractures 

\KSTR\CT or DISCLSSION 

Dp Do am E Kinc San Erancnco Most surgeons ha%e had the experience 
of seeing a Kirsclincr o' Matthews wire wander awas from its original location 



j 


Fig 4 (case F G ) — Ununited fracture of the radius two months after inade- 
quate plating in a patient aged 68 sears 

into a new and dangerous position Some jears ago I removed one of these 
wires from the space of Retzius in a patient who had had multiple wire fixation 
for a fractured hip Most of these cases are neier reported in the literature. 

Readers of the Journal of Bone and Joint Surgery wnll recall that in 1941 
Bob Mazet reported 2 cases which were excellent illustrations One was a case 
of acromioclavicular dislocation in which stiff, smooth-surfaced wires had been 
inserted, and the second was a case of arthrodesis of the shoulder in which stiff 
wires had been inserted to hold the humeral head against the glenoid In each 
of the patients a wire had migrated into the chest, causmg pulmonary difiiculties 
and necessitatmg thoracotom} If bj using threaded wire such complicatioiis 
can be prevented, then it must be obvious that Dr McCarroll’s idea is a good one. 
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In holding a inasM\e cortical graft I should think that screws would be much 
better, because the flare of the head presents a large pressure surface against the 
outer surface of the graft 

For a number of "vears I ha\e used the smooth wire for certain fractures of 
the elbow joint, such as the capitellar fracture in children and the olecranon 
process From now on I am going to use the threaded wire 



Fig 9— Appearance in case J M (figs / and S) a thresdd 

Fibrous union resulted onh with a pseudarthrosis tliem Multiple 

wires hate not changed in position, and there is no reaction ar 
drilling of the pseudarthrosis has since been done 


Dr McCarrolI has pointed out that manj fractures oi 
more accurate reduction and fixation and that the u=e oi the threaded 
best method in this anatomic location 
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Oni. sentence Irom the opening paragraph of his paper bears repetition Open 
'reduction and skeletal fixation whether internal or external should not be per 
lorined in an\ case in which simple closed methods will suffice’ 

Dr Fr\xcis M McKee\er, Los Angeles I should like to ask Dr McCarroll 
whether he his an^ experience with the use of the threaded wire in the 



Figure 12 . Soli'l 

Fig 12-\ppearance in ca.e B R (figs ^ f U'rmal ‘funcuon 
bonrunion was established The result was .lura tin 

Fie 13 (case H B ) -Lnun.ted tracture open reduction nnJ 

resulted m an^ stiffness oi the joints 
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iiiiiiio'iili iiji I ilTordti] In tin jinll nin \in oia nho Jijs ijstd ••ircw^ hi' 
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Figure 14 


Figure 13 


Fig 14 -Roentgenogram m ta.e H B ^fig 13; jmmed.ateK after applicajon 
of a double onlat cortical graft (Boed H B J Bone & Joint Surg 23 49/ 
1941) fixed with four threaded wires, transfixing the shaft and both gratts 
Unsatisfactoo ends ot bone were resected and the defect was packed with 
cancellous ihac chips 

Fig IS -Appearance in case H B (figs 13 and 14) after eight months 
Beginning of bom union seems certain The wires hate held well The plaster 
cast IS still being used 
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run into the dilhcult} often encountered in getting tlie right length, and tlib 
must appeal to them as a useful method in internal fixation 

It appeals to me particuIarU for fractures of the internal malleolus of tlie anUe. 
When he fixed one of these back, I wondered whether he wfas encroaching on 
the articular space ot the ankle, because such a small iraginent of bone can start 
the screw through 

I should like to ask Dr kfcCarroII whether he has used this method of immo 
bilization in fractures of tibial tuberosities winch require fixation and whether 
or not It works in this area It would seem to me without hating had am 



Figure 16 


Figure 17 

Fig 16 (case 23) —Spiral tracture of the tibia with don- 

highcr letd m a patient aged 44 jears Open reduction tlicrcio-e 

with two threaded wires without prehminao drilling ri^‘ displace'"''” 
insecure and the fragments slipped This shows malposition at ,, j 
Xrred One wire been left long for later remotal Nonunion r«uhcd^ 

Fig 17 — A. second open reduction in case 23 (fig 16) was pc ^ 

months later A large mtramedullap graft was used being ^ n 

downward Fixation was done with four threaded wires inrec o 
SX (Steele) were also used This shows the degree of union prc.eot 
tilths after bone grait Note the osteotoms of the fibula 


> hhn / -jhi ,nii\! o! I k a n hLs 


t t 


c\,ici!c c wuli til tliiiiil.d wire tint in drillini, its o\ ii wn\ tIiroiii;Ii tlic tliinned- 

0 t rr>'tc\ in ti c till ti '>t oshks u inii,lit not work 

1 lUo .'link tint 111 ('i iiiunli-nl |i iii in Ikiik Knits poecibh I would tcel 
niti'c scs'i c 111 iisiiiu 1 III \ liMtioi with 1 tht Iind which will Icid to a good 
<Ic il 1)1 ri) iijiT inn 

1 Till 'I !nt witii till II I of this htth thmiliil win tiiin arc main tricks 
in iinc’'tiiie it md it is i ,i. s, simpl,. is it look' I know tint in Dr McCarroll s 
lands It I rohahh cMiniiU simpii md i 1 ii,,w that he knows all tlie difn- 
cultics als) t Kittnn, it iiit > tin Inni I wi'h that hi would mention some oi 
tl csi whci lie ilosiv till di I issi )ii 

Di Wiiitvsi I ssriiM Ti khuaio In assonation with Dr Edward L 
Con pen I ha\c U'ld tl i thnarkd wirts a gnat dial \\ c iia\e lound then 
iNtniiiih satist irtori and itnniiit tor thi multipli mis that Dr AfcCarrolI has 
disiiissrd In addition wi havi lotind them lahiahlc in iracturcs iniohmg the 
tihni tuhcrositics and in tracturis of tin hip oiiK m 2 ni our cases ha\e we 
had an\ diUiiuIti with tin i wins In 1 lasi a win migrated into tlie pehis 
and had to l>c rimoMd In a 'nond case one ol the \ ires broke m the midportion 

01 a limnral iitik 

I tec! that in tin i i is oi obli(|ue or spiral oblique iraitures oi the tibia trans- 
fi\ation screws an much more \ahiable than the threaded wires because oi their 
impactiiiK and compression torics 

One o. the most \aluihlc uses ot the thnadid wires is m the internal fixation 
01 till tracturis oi the link ot the femur in clderK persons cspecialh those who 
present poor risks lliisi threaded wires lan be rapidh put into place with an 
automatic screw driver without anv incision being neccssan and bv using local 
infiltration anesthesia entinh The procedure requires a total of two anterior- 
posterior and two lateral roentgenograms oi the hip and takes about twentv 
to twentv-five minutes oi time m the operating room 

It is important to remember tliat these threaded wires are used for internal 
fixation onK and not lor support 

Dr H H Strikep Kalamazoo, Mich Ms assoaates and I have found 
these wires useful in fractures of the bones of the hand and fingers The wires 
inserted for fixation are cut off flush with the skin and the skin is pulled over 
the end of the wire. When suffiaent Umc has elapsed for healmg of the iracture, 
the wire which can be palpated beneath tlie skin is removed This lessens the 
danger ot infection, and motion can be started earlier In fractured metacarpals 
several wires are placed transverselv fixing the fractured bone parallel to the 
adjacent metacarpals 

Dr. H Reltox McCvrroll St Louis These small threaded wires must 
be simple it I can use them I do not think that there is anvthing extremelv 
difficult about putting tliem in Their simplicitv is such that no great difficultv 
has been encountered in their application Preliminarv drilling for these wires 
IS not required in the cancellous portion ot tlie bone but the wire in such instances 
must be pointed For fixation of onlav bone grafts or for fixation of anv heaw 
cortical bone preliminarv drilling must be used a smaller drill point is necessarv 
for this 

•ks to their use in tlie metacarpals the threaded wires have been used in manv 
tjpes of fractures tha‘ I was unable to show Thev have been used m fractures 
and dislocations of the metacarpals and in fractures of the metatarsal bones 
I have used it m 1 instance through the articular sunace but preier to place the 
wire alongside the articular margin if at all possible 
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In regard to Dr Kings remarks, I assume that he is talking about the two 
fractures of the shoulder A.Ithough tliej appear in the roentgenogram to hate 
crossed the articular surface, thej were entirelj outside the margin of the joint 
These wires were passed through the tuberositj of the humerus, anterior or 
lateral to the articular surface and the acromion process 

As regards fiactures of the tuberosit3 of the tibia, none hate been encountered 
since the use of the threaded wire was instituted, in which open reduction has 
seemed essential I beliete that the threaded wire would be entireh satisfacton 
for this ttpe of fracture It has been used in tibial tubercle transplants and has 
worked satisfactoril} for that purpose 

Another point brought up is the question of the relatne fixation of bone grafts 
I am not adiocatmg the use of the threaded wires for fixation of onlai grafts 
to the complete exclusion of screw' fixation \H I can state is that in the cases 
in which threaded wires hare been used excellent fixation has been afforded 
with no loss of position in an\ case In m\ estimation the threaded wire holds 
just as well as the screw 

For the average surgeon in certain selected cases, I belies e that the threaded 
wire will be found a useful means of fracture fixation 



TREATMENT OF DEEP VENOUS THROMBOSIS WITH REFERENCE 
TO SUBCUTANEOUS INJECTION OF HEPARIN AND 
USE OF DICUMAROL 

WILLIAM D HOLDEN, MD 
CLEVELAND 

TALKING the pn^t deende the practicnl tisc ot \ciioub ligation, ines- 
thon 01 the ])ara\trtLhr il liimlnr s\mpathctic s\stcin and tiie 
anticoagulant'' ha-- iwaketud inttrc--t in tlic tlicrap\ ot deep eenoiis 
thrombo':]'; IVmr to tins period, tre itnient consisted in rest m bed 
clceation ni the i\treniit\ iinohed ind tiie application of heat There 
has been some contusion in tlie literature as to the indications for the 
aarious t\pcs of therap\ that are aeailahle toda\ 1 he enthusiasm ot 
^a^ous clinics lor one oi tlie three therapeutic agents has created a 
considerable amlnguite m the minds ot man} plnsicians as to the bene- 
fit derned trom the use oi an\ one ol them There does not appear to be 
am reason lor such eontusion None ot the three methods, i e , anti- 
coagulant theraju jiaraeertehral block or \cnous ligation is a panacea for 
\enous thrombosis 1 he application of a leu well known and well 
comprehended plnsiologie jinnciples and clinical tacts will perhaps 
simplih the problem 

The object m treating deep eenous thrombosis of the lower extremi- 
ties and pehis is to [ireeent the occurrence of pulmonara emboli and 
to minimize tlie late effects ot eenous obstruction It is also desirable 
to accomplish these ends with as little discomfort, danger and expense 
to the patient as is possible m attaining the toregomg objectnes To 
accomplish these ends, all methods ot therape should be utilized 
according to the indications in each patient I his attitude has been 
expressed before b) de Takats and Fowler ' 

P \RAVERTEBR-\L BLOCK 

DeBakey, Burch and Ochsner - ha\e shown experimentalh that 
artenospasm can result trom the inflammation of an adjacent i ein 

From the Department of Surgen estern Reserve Unnersiti School ot 
Medicine and Dnnersiti Hospitals 

1 de Takats G and Fowler E F The Problem oi Thromboembolism 
Surgerj 17 153 (Feb ) 1945 

2 DeBakej, M Burch, G E and Ochsner N Effect of Chemical Irrita- 
tion of Venous Segment on Peripheral PuFe A olumes, Proc Soc Exper Biol 
& Med 41 5S5 (June) 1939 
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Tlie cold perspiring extremity with diminished temperature ot the skin 
and reduced oscillometnc index is seen in \ enous thrombosis Commoner, 
perhaps, is the warm drj extreinit} wath generalized lasodilation and 
increased amplitude of the pulse Papper " has demonstrated that i eno- 
spasm accompanies thiombophlebitis Venograms performed earl) in 
the course of thrombosis of the veins in the call otten show segments 
of narrowing which, when correlated with the clinical obsenations 
can best be interpieted as being due to venospasm^ Lleiation of 
^ enous pressure is not mfrequentl} present m the lower extreniih bi 
the time clinical manifestations of \ enous obstruction are apparent ■' 
Both artenospasin and tenospasm associated with venous thrombosis 
can be abolished b) para\ ertebral lumbar block 


VEXOOS LIGATIOM 


Ligation ot the superficial and common femoral \eins, the iliac 
reins and the \ena tar a has prored to be of immense niue in reducing 
the incidence ot pulmonary infarction ® The indications for ligating 
the superficial femoral veins are clear and those for the more proximal 
reins ambiguous When thrombosis ot the reins of the lower extreniitv 
has not extended clinically beyond the lower portion of the superficial 
femoral rein, ligation ot that rein bilaterallv just below its junction 
with the profunda temoral offers the best opportimitr ot prerenting 
the occurrence of a pulmonary embolus The rein is alwars opened 
before ligation to determine the presence or absence of a tree thronibu' 
Edema of the thigh, which in its carlr stages can be determined onb 
bj actual measurement, and tenderness along the course ot the fenionl 
vessels should lead tlie surgeon to expect an attnclied thrombus m the 
temoral vein When such clinical ob'err ations are made, thrombectonw 
and hgption are not attempted The indications lor ligation ot tb*- 
rems more proximal than the superficial femoral are not clear, and, m 
rierv of the magnitude ot tlie operations and the too ireqiicnt occurrcnct 
of persistent edema, these operations should be performed oni) a 
more conserratne measuies appear to be inadequate \ patient w 


3 Papper, E and Imler A , E The Lse of Plilebograplw and I 

S\ mpathetic Block in the Diagnosis of Venospasm of the Lower Extremi 
Surgera 15 402 CMardO 1944 . , 

4 de Sousa Pereira \ The Inneraation of the ^ cm* Siirccn 

*''^^5^olsner A and DeBakes \f Thrombophlebitis 

spasm in the Production of the Clinical Manitestations, J A \f A ri d ' 

13) 1940 T\Eon Af D and Goodlet, W C Venous Pressure in 

of Venous Sastem of Lower Extremities Burgers 18 669 fDcc) 1 . 

6 Allen A W Linton R R , and Donaldson G A A enous 
and Pulmonars Embolism Further Experience with Thronibectoms an 
Vein Interruption, J A Af A 128 397 (Tune 9) 1943 
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^tjnic ol tlu {kIml \Liiib nn\ require ten'll or iliac 

Iicatioii hut III iin liinitiil i\ptritiicc tlit«-L pitieiiti, lia\e rtvjiondecl 
■'aiivnetorih lO lull ii't\c uuu(>ai,ui iiit iiul antibiotic tlicrapx It ca\al 
or iliac Iiiritioii' lie to he ptiiormtd the\ >h(nild he done h\ surgeons 
c\]x.ritiiee(i iii \ netilir ^urgti\ a-- Hoiinii'- has achised 

\NTICO\( LI ANTs 

111 l'*33 uluii Lharles uid '''tott made a\ iil ihlc lor jiractical 
clinical use the antieo igulaiit heparin an agent was presented that has 
liroeed to Ik. iin aluahlt in the the rape ot \cnous thrombosis E\pen- 
niental eeideiice h\ Ik't and his associates ' ind Hedcnius and 
\\ tlander showed th it this punlitd jireparation ot heparin had no 
adeerse elTeet on the eoiistitiu nts ot the blood or the plnsiologic proc- 
esses t)i the e\i)triniental animal md the human being It was turther 
shown that he]i inn wuuhl prolong the elottmg time and actualh preeent 
thrombus formation when given intravinoiish m adequate amounts 
It Is generalh accepted tbit heparin arrests the propagation ot a throm- 
bus m i fiatKiit with venous thrombosis That this is of importance 
in mmimirmg the postphlcbitie edema pain ulceration and induration 
Ins not been definitelv decided There is clinical evidence” to show 
that the incidence ot pulmonarv inlarction is reduced bv cither the 
jirophv lactic or the therapeutic administration ot heparin It is also 
the impression ot the phvsKiaiis who have used heparin most e\ten- 
sivelv that the postphlcbitie sequelae are mimmi/ed 

In 1944 Loevve'- reported 15 patients wbo had been treated with 
subcutaneous administration ot hepann One hundred and twentv-five 
patients with thromboembolic disease treated with the liepariii-Pitkin 

7 Homans J Medical Progress Diseases of the \ eins New England T 
Med 235 163 f ^ug 11 1946 

S Charles 4 F and Scott D 4 The Preparation or Heparin T Biol 

Cheni 102 425 fOct 1 1933 

9 Best C H Cowan C and MacLean D M Heparin and the Formation 

ot 44hite Thrombi J Phvsiol 92 20 fFeb ) 1938 Murrav D 4\ G Tacques 

L B Perrett T S and Best C H Hepann and the Thromboso ot Akins 

Following Injure Siirgerv 2 163 ( 4ug ) 193/ 

10 Hedenius P and AA dander O The Influence ot Intravenou' Injections 
of Heparin in Man on the Time ot Coagulation 4cta med Scandinav 88 443 
1936 

11 Murrav G Hepann in Surgical Treatment ot Blood A'es=els 4rch Surg 
40 307 (Feb ) 1940 Bauer G Hepann Therapv in 4cute Deep A'enous 
Thrombosis J 4 M 4 131 196 (Mav IS) 1946 Cratoord C and lorpe,- E 
Hepann as a Prophv lactic 4gainst Thrombosis ibid 116 2831 dune 28) 1941 

12 Loewe L and Rosenblatt P 4 Vew Practical Method tor Subcutaneous 
Administration ot Heparin 4m 1 M Sc 208 54 (Tulv) 1944 
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menstruum ^^ele reported m 1946 b} the same author (Pitkm men 
struum consists ot gelatin 15 to 30 per cent, dextrose 5 to 12 per cent 
glacial acetic acid 0 5 per cent and sufficient distilled Abater to make 
100 per cent) The intravenous administration ot heparin has been 
difficult because of the necessity of frequent determinations of the clot- 
ting time, the repeated intravenous injections and the maintenance of 
a constant intravenous infusion Ihe hepann-Pitkin menstruum, uliicli 
IS given subcutaneous!} offers a more practical method of adniimstra 
tion The pain and tenderness to which most patients object follow in<j 
the subcutaneous injection constitute the onlv adverse qualitv of the 
preparation that I hav e encountered 

The anticoagulant dicumarol has been shown to be effective in 
prev entmg the occurrence of postoperativ e v enous thrombosis The 
difficult} of regulating the dose of dicumarol Ins not been completelv 

overcome and the exact action of dicumarol in the human being is 

not well understood m spite of the extensive investigations coiiceniiiig 
Its effect and action in the experimental animal The most effective 
level of the prothrombin clotting time is not known The Mavo grouji 
stated the belief that it should approximate 20 per cent of noninl 

DeTakats maintains a level between 30 and 50 per cent of normal 

It IS my belief that beneficial effects i e cessation of the propagation 
of a thrombus are realized when the prothrombin clotting time n 
between 30 and 50 per cent of normal At this level, however, there 
is no prolongation of the actual clotting time 

Of the hst 37 patients with thromboembohc disease treated at 
Universitv Hospitals 31 received heparin and dicumarol (3 3'-iiietlivJeiie 
bis-[4'hvdroxvcouniarm]) subcutaneouslv Of these 31 patients 5 bad 
ligations of the superficial femoral vein and 3 bad paravertebral blocks 
lor persistent artenospasm m addition to the anticoagulants Sixteen 
of the 31 patients had had pulmonan infarcts when the diagnosis o 
peripheral venous thrombosis was made Two of the 31 patients nt 
sublethal infarcts within fortv -eight hours atter the onset ot aiiticnagn 
lant therapv Ail 31 patients lecovered 

The 6 patients who did not receive anticoagulants had ligations ot 
the femoral v ein and parav ertebral blocks One ot these 6 paticn 
died SIX davs following a bilateral ligation of the superficial 
vein perfomied for a thrombosis ot the veins in the calt ot the ctt » 
Death w as apparentlv caused bv a massiv e pulmonan embo u- 


no autopsv was obtained 


} enotis Tlirombocinbnlic D ‘ 


13 Loewe L Ro'enWatt P and Hirsch E 

ease T (Feb 16) 19-t6 « t m Tic t r 

14 Barker N , Cromer, H E Hum, M and \\amih J M „ 

ot Dicumarol’ m the Prevention of Postoperative ,7 y; 

with Special Reference to Dosage and Sate tdmmistral 

(Feb) 1943 
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\\ htii tliL (lnL:ii(ivis ni Minniv tliroiiibo^is i-. hucIl an c\aliiation 
')! till, iMcnt and i(K ilidii ot tin llironibotic procc'-s k made If tiie 
proa S', IS tlimcallx confnKd to tiic popliteal and call \einb, a bilateral 
luntion oi the sup^rlicial itmoral \ein is iinincdiateh perfoiined with 
tlie I'ltKiit tinder utlier local or intra\enoii‘: ]>entotlial sodium anes- 
ibesia accoidine: lo tlu twiner d condition ot the patient Whether 
littation IS periornud or not ICX) to 400 mg ot the hepann-Pitkin 
nienstiimm is e'i\in snlicntaneou-'h ifter the clotting time is determined 
and iirovided tlieie is no coniraindieation to anticoagulant therape It 
the o])eration li is Ikcii jxriormed this is gi\cn at its termination After 
the prothromhm elottmg tinu h is been determined 300 mg of dicumarol 
Is guen 1 he base lc\cl ot the prothrombin clotting time is especialh 
neeessin m eardi k diabetic maliiminslicd and elderh patients and 
those receiuK opcritcd on It the initial le\cl is belou 100 per cent of 
norm il modified doscs ot dicumarol ire administered \o anticoagu- 
lants arc gnen to jiatunts with iin hemorrhagic disease or hepatic or 
rend iiisufilcieiicv Patients with a histore ot a recenth bleeding peptic 
ulcer or jiatieiits immtdiateb betore or alter parturition are not gieen 
inticoagulants 

When the antico igulants arc U'ed hepaiin should be gi\en sub- 
cutaneoush immediateh Prolongation ot the clotting time is effected 
\Mthin one to two hours I he clotting time in nn patients twent}-four 
hours alter adinmistration has \aricd between eighteen and fitt)-fi\e 
minutes It is rarel} over twentv minutes at the end ot fort} -eight 
hours Clotting times are determined bv' the Lee-^\'h]te method To 
use dicumarol alone without heparin m the treatment ot venous throm- 
bosis IS not justified, since the effect ot the former is not apparent for 
fort} -eight hours It has been mv experience that most of the pain 
m the extremities is absent or minimal within tortv -eight hours after 
anticoagulant therapv is started It the pain is not prompti} relieved 
there is no hesitation m blocking the lumbar svinpathetic chain 

soirAiARa 

A plan for the treatment ot venous thrombosis is presented embrac- 
ing the ph} siologic principles under!} mg the use ot and the indications 
for anticoagulant therapv , v enous ligation and anesthesia ot the para- 
vertebral sjanpathetic s}stem 

Sixteen of 31 patients with venous throinlxisis had pulmonarv 
infarcts before the diagnosis ot peripheral venous thrombosis was made. 

21 patients were treated primarilv with subcutaneous administration 
of hepann and dicumarol Five of the 31 patients had ligations of the 
superficial femoral vein and 3 had paravertebral svmpathetic blocks. 

All recovered 



PATHOGNOMONIC SIGN FOR CYST OF THE 
KNEE CARTILAGE 


ANTHONY J PISANI, MD 
NEW YORK 

I N 1938, while on Di Arthui Kridas Orthopedic Sen ice at Belleuie 
Hospital, I ^elno^ed a c\st of the medial meniscus It was observed 
It that time that the hemispherical c 3 stic mass disappeared into the knee 




Fie l-'i, evstic mass at the level of the joint cleft at 60 degree^ B A 
pearance of the cvstic mass on acute flexion 

,„,„t acute Hex, on and “ ''“X" cea ' 

Its maMmum dimensions at a point 2o to 30 decrees 

extension 
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In 1943 I presented before the Canal Zone’s Isthmian .’\Iedical 
Societ)r a senes of h\el\e C 3 sts of the knee cartilages, both internal 
and external The pathognomonic “disappearing sign” nas described 
as a common finding in each of the patients operated on bj" Lieutenant 
Colonel ilarcus Schw artz and me 

During the past three j'ears eighteen more C 3 sts of the medial and 
lateral menisci ha^e been diagnosed and fifteen ot them excised In 
each of this last series the ph\ sical sign w as pi esent r iz , disappearance 
on acute flexion and reappearance on extension 



Fig 4 — 4, lipoma with the knee in extension F, lipoma with the knee m 
flexion 


In figures \ A,2A and 3 A the firm tumor mass appears on extension 
ot the knee in each case On acute flexion of the knees (dgs 1 b, 2 B 
and ZB) the hemispherical c\ stic mass disappears due to a rotation 
of the tibias Figure 4 illustrates a lipoma of the lateral aspect of 1 c 
knee Its position is just abo'e the joint cleft, and it remains prominent 
even on acute flexion 


SOM M XR\ 

Thirti-one c\sts ot the menisci are presented The common denomt 
nator m all cases was the phisical sign of disappearance of the nia« on 
acute flexion of the knee and reappearance on extension The «ign i‘= 
pathognomonic for cists ot the knee cartilage 



PROGRESS IN ORTHOPEDIC SURGERY FOR 1945 


A Rcticv Pfcporcd by on Editorial Board of the American Acodcmy 
of Orthopoedic Surgeons 


IV CONDITIONS INVOLVING THE HIP JOINT 
PKtPAPEO Br 

JOHN J FAHEY M D 

CHICAGO 

(.01 It' lull front I’tiiii 11 ) 

I rah I tact uns of tlu \tif oj tfu I iiniii — \\ liitman ■' states the 
Itelici that iiitcnnl h\atiuii ot incturcs ot tlie lemoral neck should 
i)(- clacsifitd a*- a complement to the ahdiiLtiun method of treatment 
I imctional acti\it\ nn\ prcdispuit to necro'sis ot the head and shorten- 
ing ot the temord neck is not unusual m conditions treated b) internal 
hxation A number ot ciscs ha\e been reported in uhich spontaneous 
extrusion ot the mil Ins resulted in union W hitman directs a pessi- 
mistic outlook on patients treated b\ internal fixation, based on the 
statistics ot He\ Grotes m uliich onlt 50 per cent ot the bones in 75 
cases united 

[Ed Xote ( [ J I ) — The author’s opinion as to the merit of 
internal fixation \ersus the abduction method is m contrast to the 
present daj reports and a stud\ pre\iousl\ conducted b\ the American 
\cadem 3 of Orthopaedic Surgeons ] 

Harmon desenbes a new tjpe ot threaded, stainless steel screw 
to fix fractures ot the temoral neck The ad\antage ot screw fixation is 
that It maintains impaction The results in 35 cases of fresh transcenacal 
fractures include satisfactora union wath a i lable head in 88 6 per cent 
of the cases There were no fatalities and no cases of necrosis of the 
femoral head obsened from one to three lears Results in 45 cases 
of trochantenc fractures treated bj internal fixation showed satisfacton 
union w ithout shortening in 88 8 per cent and a mortalitj rate of 
111 per cent 

^^''elnberger ' discusses stress lines in mediocerv ical fractures of 
the neck of the femur and demonstrated that Godo\ Moreira’s technic 

75 'Whitman R A Retrospects e Commentan on the Campaign for the 
Establishment of the Positse Standard or Treatment for Fracture of the Neck 
of the Femur J Bone &. Joint Surg 27 334-339 (A.pril) 1945 

76 Harmon, P H The Fixation of Fractures of the Upper Femur and Hip 
w ith Threaded Hexagon-Headed Stainless-Steel Screw s ot Fixed Length T Bone 
& Joint Surg 27 128-137 (Jan ) 1945 

77 Weinberger, M Resultados tardios de 'eis ob-err agoes de fratura= de 
coIo femoral por adugao tratadas pela osteo-smtese-extra-articular com protese 
do Prof Godot kforeira Ret brasil de cir 13 401-418 ( \ug ) 1944 
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permits modifications of these stress lines in such a n a.y that an adduc- 
tion fracture Mill approximate an abduction fracture, in Minch the 
chances for union are ahvays good Six cases of adduction fractures 
treated b} this method with good results are described 

AVadstein ® emphasizes the advantages of using a helicoid screu 
for fixation of fractures of the femoral neck Sei en of the 37 
patients treated by this method died Mithin six months after operation, 
and the 30 remaining patients secured a good osseous union 

According to Stuck,"® fixation of fractures of the femoral neck can 
be accomplished b)’' using the palpating finger on the line of fracture, 
so that no roentgenograms or guides are required Through a lateral 
incision over the trochanter, the anterior aspect of the femoral neck 
is exposed by reflection of the anterior capsule The reduction is checked 
by the finger, uhile an assistant makes traction on the leg and 
manipulates A Smith-Petersen nail is then inserted, being aimed at 
the finger placed at the site of fracture A pilloM is placed under the 
extremity postoperatively to prevent internal rotation, and the patient 
IS permitted to move freely m bed, although he is kept recumbent eight 
Meeks Stuck makes a plea for infernal fixation of intertrochanteric 
fractures 


[Ed Note (J J F ) — It is not aluays easy to estimate the direction 
and penetration of the nail even with open reduction when roent 
genologic control is not used ] 

Leadbetter is of the opinion that 90 per cent of fractures of the 
femoral neck can be reduced by the closed method, as advocated b\ bun 
in 1933 The fixation of the femoral neck in the valgus position In' 
had universal endorsement He relies considerably on the clinical 
examination in determination of bony union, rather than using the 
roentgenogram as the sole determining factor 

Linton discusses the origin, prognosis and complicitions and 
treatment of intracapsular fractures of the femoral neck, based on an 
experience with 365 cases One hundred and forty-five cases were 
follow ed for more than two v'ears Impacted fractures should be treate 
more treqiienth with recunibencv Adduction fractures have a poor 


_ . — \ 

78 Wadstein, T Osteosynthesis with Screws m Afcdial Fractures oi 

of Femur, Acta orthop Scandmav 14 251-269, 1943 

79 Stuck, W G Fractures of Hip as a Problem in Mihtarv Surgcr), 

Surgeon 9S 58-64 (Jan ) 1945 I 

80 Leadbetter, G The ProMem of the Fractured Hip, Nebnsla 

30 309-313 (Sept ) 1945 ^ 

81 Linton, P On Different Tvpes of Intracapsular Fractures o 
Neck Surgical Investigation of Origin, Treatment Prognosis and Comp) 
in 365 Ca'es Acta chir Scandmav (supp 36) 90 1-122 1944 
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1 iiuinl) r '■I10V1114 ncLrosis and pbnidoartlirosis 

L nn\ oralilc tan'T^ wlii. iqc jxjsttiior detect decided obIiquit\ ot 
tbc trtctticd ^iirncc iiid iii'-iillitiL.it <'!)IlquIt^ ol the nail Pseiido- 
utiiro'!'- iiiiKM \ as oecasKm ilh encountered Union occurred 

in itiu tiu suit.' ind in i'O ? jicr cent ot nailed adducted 

iraeturt' 

^peed "evpi tile (qiiniDii til It po'toperatue infeetions lollowing 
internal llaation (a the lenioral neck are not so uncommon as the 
niirequeiK\ m reports would nidieate I he onset is otten insidious and 
not alariiiuic I oss o, ueiglit and strength, discharging sinuses and 
e\eii disinLation ot the hqi in i\ oeetir 1 our patients reierred to him alter 
tile misti (It tins eoiii])Iieatioii were treated witli laeorable results llie 
tiMiig agent is reiiioeed and tlie lemoral liead e\cised The neck is 
tiieii placed in tiie acetaliuium tlie wound packed witli petrolatum gauze 
and a bode cast aiiplied 1 le reeoiiimeiids use of large doses of penicillin 

( Ed Xoti ( f T r ) — 1 lie author emphasizes a complication that 
IS too otten ignored T ins hazard is more frequent and serious m 
cases in which internal fixation is performed bj open reduction] 

^IcEleenne,*^ in discussing fractures of the femoral neck, believes 
tiiat the fate ol the tenioral head depends more on an adequate reduction 
than on an irrcparalile damage to its blood supply at the time of the 
Iracture He states the behet tliat man} are pathologic m nature and 
that the tall is caused b} the fracture Open operation is necessary* 
onh in an occasional case 1 he author recommends prehmmarv 
Russell traction and encouraging the patient to move about in bed and 
turn from back to side every two hours, watii a mattress protector placed 
between the rubber slieet and bed sheets, to prevent irritation of the 
skin In about ten days, it tlie condition of the patient is satisfactory 
operation is performed, pentothal sodium being used for induction and 
then 60 per cent nitrous oxide and 40 per cent oxy*gen anesthesia The 
limb IS pulled down m external rotation and slight abduction, and with 
traction still applied the hip is toggled until the neck passes tlie head 
and then the limb is adducted to neutral or slightly beyond The patella 
sliould then face directly mediallv The reduction is satisfactory when 
tlie hmb is in complete internal rotation and the neck fragment is well 
under and well inside the head fragment as shown m the anteropostenor 
view and when there is no angulation between the head and the neck m 
the lateral vnew A Smith-Petersen nail is threaded over a guide wire 

82 Speed K Treatment of Post-OperaU^ e Infections Follownng- Internal 
Fixation for Fracture of the Neck of the Femur Surg- Gvnec &. Obst 80 479- 
484 (^Ia^) 1945 

83 McEhennv R T Roentgenographic Interpretation of WTiat Constitutes 
-Vdequate Reduction of Femoral Neck Fractures, Surg Gvnec & Obst SO 97-105 
(Jan) 1945 
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and, ideall}', should enter the shaft at or below tlie le%el of the ks er 
trochanter, run through the lower one half of the neck and center 
the head in both planes If the hip cannot be reduced satisfactorili, 
or at the first sign of failure, an intertrochanteric or subtrochanteric 
osteotoim should be performed immediatel}' In a series of 38 con- 
secutn e cases follow'cd from eighteen months to four j ears, there w ere 
4 cases ot failure and onl} 1 death, which occurred three 3 ears following 
the fracture 

Birch'Jensen reports on 63 cases of internal fixation for fractures 
of the femoral neck In 10 cases of necrosis of the femoral head, the 
necrosis in / w as detected more than tw eh e months subsequent to 
operation Functional results were good in onl)' 44 per cent of the 
cases The period of obsenation w'as more than one 3 'ear in all but 
15 per cent of tlie cases , 

^^'ardle,^'' after stud 3 'ing 50 cases of treated intracapsular fractures 
of the femoral neck, feels that pinning is indicated because it decreases 
the incidence of h 3 postatic pneumonia and sepsis from bed sores and 
gl^es freedom from immobilization, but he states the belief that the 
percentage of bon) union is no greater than that obtained b)' immobiiiza 
tion in a cast He is of the opinion that perforation of the guide wire 
through the articular cartilage, permitting s 3 ’no\ lal fluid to gain entrance 
through the channel of fixation, might account for the displacement ot 
the nail m some cases He suggests addition of a bone graft to the 
method of internal fixation 

[Ed Note (J J F ) — The adiisabiht)' of placing a bone graft 
across the site of fracture at the time of internal fixation for tracfures 
of the femoral neck might be questioned on the basis of increasing the 
operatfi e hazard and the lack of e\ idence that it w ould actuall) increa'e 
the incidence of union ] 

Virgin and klacAusIand haie found a traction screw designed bi 
one of the authors to be an efficient form of internal fixation A specn 
spnng arrangement that proi ides for a take-up in the event of absorption 
about the line of fracture is described and the principle is illustrate 
b)' roentgenograms . 

Haas ®' describes a case of longitudinal fracture of the femora icai 
associated with a dislocation treated b\ closed and later In open rcMic 


84 Birch-Jensen, A Resulfate der Ostcos^-ntliesis collis femori' a m Si 

Johansson ^cta chir Scandinai 87 433-440 1942 , t bi 

85 Wardle, E N' Subcapital Fractures ot Femoral Keck 1 nalio 

and Graft Lancet I 399-402 (Jfarch 31) 1945 c 

S6 Virgin, H Jr and MacAusland R ^ Contmuow 
for Fix-ation 01 Fractures of Hip Renew of Twenti -Three Cases 

122 59-67 (Juh) 1945 A.winF'' ' 

87 Haas S L Ixmgitudmal Fracture oi Head 01 Fcmiir 

Dislocation ot Femur, 4m 1 Surg 69 402-405 (Sept) 1^45 
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tin’i w nil I niiiiL '^uIi-i.«|iKiitl\ II tlirocicsib was performed, which did 
ii"t rt'-iiU m coinplctt (.on^ohd itiD.i howi.\er, 40 degrees of painless 
mi’tion was pus^ni in Is tint closed reduction siiould first be 

attunpted m these cases and later open reduetion or arthrodesis if 
iKecseare 

3/()ii/, / tiiilih, r ( 1 / ihi \ni nf till 1 1 mill — Gibbens ® reports the 
case oi mueh iraetuit oi the lemorai neek in a soldier who experienced 
'•iidden se\ere pain in ins riglit liip wliile marelimg and was unable to 
bear wei"lit lie was loiind to Iiaee imiselt spasm on rotation and 
limited motion on extension 1 he initial roentgenogram diowed onh 
a loss ot coiuimiile <>1 tlic cortieal neek intcnorh The line of tracture 
Iioweetr was tnuiid to in\ol\e tlie entire neck tliree weeks subsequenth 
I’liigham ‘ reports a ease oi a march fracture of the lemorai neck in 
a aoutli 18 %ears ot age resulting in a \arus deformitj, such as occurs 
tepicalh m fractures due to gross \ioleiice He thought that the case 
was unusual so far as the degree of displacement was concerned 

lutirh ocUanUric riactiin^ — Compere’” is of the opinion that 
m mtcrtroclianteric tractures death is more frequent than and poor 
results almost as common as those obtained m the treatment of fractures 
of the tcmoral neck He feels that the common cause of deformita is 
usualh too short a period of immobilization If traction is used, it 
should be maintained tor twehe weeks He faaors open reduction witli 
use of the Compare plate and threaded pins He feels that the chances 
of death malunion, the e\ il sequelae of stiff kaiees and circulaton edema 
are minimized be internal fixation 

Gosse finds the mortality rate in intertrochantenc fractures higher 
than m those of the femoral neck As a group, patients wath inter- 
trochanteric fractures are older, and there is more damage to the bone 
resulting m hemorrhage, pain and shock He advocates internal fixa- 
tion w ith the patient under local anesthesia for both types of fracture and 
treats them postoperativ eh with a bar fastened with plaster to the 
foot, to prevent external rotation 

[Ed Note (J J F ) — Traction during the first ten da 3 s to two 
weeks subsequent to operation seems indicated, and witli the extremih 
resting on a pillow external rotation is usualh controlled ] 

88 Gibbens U E March Fracture of the Neck of the Femur A Case 
Report J Bone &, Joint Surg 27 162-163 (Tan ) 1943 

89 Bingham, J A W Stress Fracture of Femoral Neck Lancet 2 13-14 
(Julj 7) 1945 

90 Compere, E L The Treatment of Intertrochanteric Fracture^ oi the 
Femur, Mississippi Valiev M J 67 13-18 (Jan ) 1945 

91 Gosse N H Fractures of Neck of Femur, Nova Scotia M Bull 23 
302-308 (Nov ) 1944 



196 


ARCHIVES or SORGERl 


Lusskiii '*■ found that aboard ship, inhere apparatus and beds are at 
a premium and ei'acuation and transportation are often emergenciei, 
tile simplest method for treating intertrochantenc fractures is reduction 
of tlie fracture by traction, insertion of pins through tlie lower end of 
each femur and a double hip spica cast incorporating the pins 

Cohn and Vonburg'*" discuss the merit of blade plate fi\ation of 
mtertrocliantenc fractures They emphasize that failures nia) occur 
by this method in cases m which there is pronounced comniinution of 
the greater trochanter or w lien the shaft and greater trochanter form a 
thin shell of bone 

Posch and Abbott have studied the end results of fourteen inter- 
trochanteric fractures treated bj the hanging cast Jlost of the fractures 
M ere so comminuted that nailing w as thought inadvisable There 
was only one death The position in the remaining cases, as well as 
the hip motion, was good The stiffness of the knee and ankle in mo't 
instances was corrected b)' physical therap) 

A'onunioii — Hermann® re\iews S cases of nonunited tractures of 
the hip treated by McMurrar osteotoni} and reported in 1941 andgnes 
his experience in 11 more cases of such reconstructions done at the 
Boston City Hospital b) carious surgeons since that time Pice of the 
S patients originalh reported and thought to hace a satisfacton result 
were recently reexamined, and 2 of them were found to hace lo't 'omo 
of their local hip motion and showed an increase in shortening benii'e 
of some change in position ot the distal fragment, due to lack of real bnn\ 
union Two patients died soon after operation, despite the apparent 
simplicity and shortness of the operation One can expect SO per cent 
to walk with a slight limp and to walk up and down stairs with a cane 
Some ha\ e moderate pain at the end of a da 3 and hai e difficult! m cro s 
ing their legs The author feels that the operation is not so “^iinple an' 
non-shock-producing as originall} thought, and candidates for the opin 
tion should hare a fairly liable head and some femoral neck and niu t 
be a good surgical risk The operation should not be iinii ervalh adnptc 
for nonunion, but the surgeon should choose the best-adapted proce ore 
for each particular case , 

Stewart®® recommends screw fixation tollowing ostco^otm ^ 
ununited fractures of the neck of the femur, in order to eliminate m 


Earti Care 


92 Lusskin, H Intertrochanteric Fracturec of the Femur 
a Hospital Ship U S Na> JI Bull 44 1221-1227 (Tune) IP-ts 

93 Cohn, B N E, and Vonburg V R Surgical Trcatmwt o 

chantenc Fractures, Rock> Jfountam If J 42 587-592 (Aug ) ^ 

94 Posch J L, and Abbott, W E Treatment "/rr 

tures of Femur Use of Hanging Cast Am J Surg rO f J "T. V'S'i '' 

95 Hermann O J The Hcllorrac Osteotomj for Xommited , 

New England! Med 232 186-189 (Feb 15) 1945 . 

96 Stewart, J D Subtrochanteric Osfeotomj for rrcatmc 
of Hip Fractures X^orthuest \red 44 112-117 (April) 10-3 
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ImIi? it KMS III I I I'-t 111(1 In penult t iih iimtifni Ol 11 cntca, tlic reaiilta 
were ijnod iij 1 mr in i p('<ii in 2 nul miiirta in 2 

(In \cni (I 1 1 ) — Sertu li\ itioii (io(.s lint ectm to be so effectne 
10! intern il ti\ itmii toliowinit n-'tiotoiin t- tlie Blount blidc plate ] 

< iinlkniiiu t iniiiid o-tintnim in elicctne prn<.cdiire for congenita! 
co\a \ in \nitnnnc ind iniiLtioml results two \ears subsequent to 
oiH.ritinn well !,’"od in i bo\ oi 11’. \car^ oi age and a girl ot 9\ears 
iif.oii — \\ erneek ' states the belict tint dislocations of the 
Inp are i ne to reduce b\ nianipulation onh within the first fort\ -eight 
hour^ I’er^ntenl dt‘-localion is a serious handicap and surgical reposi- 
tion tretjiieiilh results in partial inkalosn There are tour tjpes, nanieh , 
po'-terior niehuhnit line and •-eiatic t\pcs and anterior, including pubic 
iiid mhinpiibic t\ pe*" Jveduetion ''Iiotiid not be attempted without anes- 
thesia I he method ni reduction i*- illustrated in the ^arIOUS tepes ot 
disloeatieiii'- 


li tJirodcsis — Haggart s ^ es.pencncc with coiisereatue tretatment 
and arthroplaste for degenerate c arthritis in the age group from 50 to 
65 has not been satisfactor} \rthrodesis performed in two stages has 
gnen the most satisfnctore results Ten ot 12 patients obtained bom 
anke losis and complete relief of pain and abihta to return to their prenous 
actn ities There w ere tw o failures Patients w ith im oh ement ot both 
hips are not suitable for arthrodesis The operation is done in h^o 
sta-es In the first operation, the excess bone and cartilage of the head 
ot the tenuir are cut awa^ b^ a chisel and completed b^ a cup r^mer 
Drill holes, He mch (0 16 cm ), are made in the head b> a motor-drnen 
saw A motor-drnen burr is then used to remo\e the acetabular carti- 
lage and a drill used to make multiple holes in the acetabulum \pproxi- 
il^teh two weeks later, again with the patient under spinal anesthesia, 
a fracture table being used, a Sm.th-Petersen nail is threaded o^er a 
guide wire and inserted, as suggested U atson-Jones 

fFn tCnxr t T T FI — It would seem hkeh that the preliminar) 
r=mLi of the aitcular c.tt.Iagc ot the ,o,„. and dnllmg aas a great 
a.d obtamtng at, eh a h.fh pereeotag. of socc.ssful omons ] 

Karlen ■“ employed ranot.s means ot obta.mng tus.on m 4, eye, ot 
osteoarthntts ot theh.p and .n 12 cases ot sephe sequelae ot cond.t.ons 


ctomrarf de 1. eos.o.ot c.jen.ule L,o„ 

chir 37 350-354, 1941-1942 t i047 1049 ("Dec ) 

98 Werneck, C Luxa.ao coxa-:emural Re^ brasU med. 1 104/-1049 (Dec ) 

Haggart G E Degeneratwe ArthnUs of the Hip Joint Tr^ted One 
or Two S^age ,^rthrodesis_ with ^fetal Fixation (^^ atson-Jones) J ^ M ^ 

*^^100”KarIen“A ^^^rthrodesis m Osteoarthritis of Hip and Septic Coxitis 
Sequels Acta chir Scandina^ 89 309-321 194 j 
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m^oIvmg the hip Of the patients operated on for osteoarthritis, bom 
ank} losis \\ as obtained in 36, fibrous ankj losis in 4 and no consolidation 
in 6 One patient died of shock In Ins senes of 12 cases of septic 
sequelae of conditions invohing the hip, bony fusion occurred in 10 and 
nonunion in 1 and there was 1 death 

A iKicctoiin — !MalIet-Guy and de Alourgues describe the case ot 
a 49 3 ear old man treated for chronic arthritis of the hip bi endopehic 
section of the obturator nene, resulting in freedom of pain and iniproie 
ment of motion Ihere was no anesthesia on the internal aspect of the 
thigh The}^ cite the results of Tar ernier w ho obtained good results in 
9 cases of arthritis of the hip b}^ section of the obturator nerve 

Cottini''’^ reviewed the literature on obturator neiirectonn for 
arthritis deformans of the hip It is advocated in cases in which siin;i 
cal procedures are contraindicated, such as poor general condition 
bilateral lesions and obesity, and in which there is contracture of the 
adductor muscles Immediate results were encouraging, but as tune 
progressed, s}mptoms usually recurred Of 11 cases, the results wvrt 
good m 5 and fair in 2 In 3 cases m which fibers of the femoral am 
sciatic nerves weie sectioned in addition to the obturator nerve, tie 


results were more encouraging , 

After stud} mg the results of radicotomv of the third, four i 
fifth lumbar roots, performed in 15 cases of arthritis deformans o 
hip joint, Karlen is of the opinion that the operation is of do 
value The results were good in 1 case and satisfactorv m 7 
Ostcoaitlnttis—Hevmodsson^^* is of the opinion that the 
logic signs of osteoarthritis of the hip indicate a definite connec 
the anatomic build of the joint The importance of s ru ■ 
and stresses resulting from variation of the angle of the ftni 

’'""^ugh'"- found that the sjnovial fluid of 

chronic osteoarthritis appeared to be consistenth on ^ 

iw~^et-Guv P, and de Mourgues G Arthnte cbroniqi.c 
traitee par section endopehienne da nerf obturatcii 

'^''lOrCott.n. G F El tratam.ento del dolor 

cadera, H argent’ 59 891 

argent de cirajanos 6 336-306 iy4S wev 

e D.n,.,n c, ' 

Arthritis Deformans of Hip keta chir Scandi , . ,n HiP 1® 

Th.," C.»..=.»« ~ ..h 9—7 

Covae kcqmsita’ Acta radiol 25 a-/-oS0 IW Trevm'’" " 

Tfls ^\ augh W G Monoarticular Osteoarthritis of HiP 
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t nil wiik 111 I •' to JO II III I ^(iliitioii oi I idle acid ot 
/'ll b wiili pKKiiiu In dim liloridt iiitn iiifl around the hip 

loiiit w 1 ^ iiillowid In ondu d tvini-tv He lound impro\einent in 50 
to iiO ]nr mnt oi Jn lon-ciutut patunt'. trcalifi In thi< method 

^\at'.on lo.us! ha- u-td tlu ^mith I’ttii-en nail tor arthrodesis 
oi tlu hi[i in IS' ta-i- ot dt-cmiritne irthriti- -inie 1931 Experience 
ha- -hown tint nnk— a hip i- aircadv cxtrtiiieh -titt arthrodesis with 
a nail alone i- not idi(|naii He ha- lound that h\ renio\aI ot the 
nrtieular lattildi ironi the lonit at the fir-t stas:c and fixation at the 
second -tapi then \\a- niiuh li-- -hoek than with the conihined intra- 
irtunlir and t xtra- ii ticul n irthroili -i- unh an iholcmoral hone graft 
He ixpric-c- tin opinion that irthrodt-i« i- the procedure ot choice 
in unilateral ni\ oh tiiieiu oi the hip In the came paper Pridie gnes 
ill- experience m arthroplact\ tor artlinti- ot the hip The operation was 
loiiiid to he jioor in ca-e- ot ank\locmtr artlinti- and aseptic necrosi- 
5"/. /’/’<</ rcmmal — Green'' anah7C« a consecutne senes 

ot -lijipcd lemoral tpijilu-e- ot 26 patient- with thirt\--ix hips nnohed 
In hipc with minimal di-placcmcnt nailing without arthrotonn gaae 
good results In hips with minimal to moderate displacement the best 
results were obtained i)\ a method of using a jiarticular combination ot 
traction and plaster fixation Open reduction and fixation ga\e good 
results in Iiijis with severe displacement provided certain technical 
criteria such as recogmrmg the vessels on the posterior-inferior portion 
ot the neck and avoiding the severance ot them at operation were 
observed Closed manipulated reduction could not be recommended 
IVIoore describes 2 cases of slipped femoral epiphv ses that 
resulted in aseptic necrosis In I, bonj union occurred and most ot the 
articular cartilage remained alive, but the articular cartilage was 
narrowed as a result of degenerative changes and ossification in its 
deeper zone In the other, there was nonunion and both the ossification 
center and the articular cartilage became necrotic There was onh a 
small portion of the epiph} sis replaced bj new bone, and the articular 
cartilage undervv ent absorption and fibrocartilaginous replacement or 
ossification during the process of repair The author states that follow - 
mg interruption of the blood suppl} to the epiphj sis in adolescence the 
ov erlj'ing articular cartilage may remain v lable or undergo partial or 

106 Girdlestone G R tVatson-Jones R Slamm T T and Pridie K H 
in Discussion on Treatment of Unilateral Osteo- A.rthritis of the Hip Toint Proc. 

Roj Soc Med 38 363-368 (Ma>) 1945 

107 Green tV T Slipping of the Upper Femoral Epiphv sis Diagnostic 
and Therapeutic Considerations A.rch Surg 50 19-33 (Jan ) 1945 

108 Moore, R D Aseptic Xecrosis ot the Capital Femoral Epiphv sis Follow- 
ing Adolescent Epiphv seolv sis Surg Gvnec Obst, 80 199-204 (Feb) 1945 
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complete necrosis, and in either instance degeneratne or reparatne 
changes result in reduction of depth of the articular cartilage The^e 
changes are m contrast to those seen m Legg-Perthes disease, in iiiiich 
rapid growth of the living articular cartilage compensates for whate\er 
absorption or ossification of the cartilage takes place follow mg re\asa] 
lanzation in the ossification center 


At tin opiastx — Fernandez’®'' lias used an approach between the 
tensor fascia ind gluteus medius muscles to gam access to the hip for 
arthroplasties arthrodesis, reconstructn e operations like those of 
Whitman and Brackett and other conditions imohiiig the region of the 
hip Few -vessels are encountered, and frequenti} the entire operation 
can be completed w ithout ligation The onh anatomic obstacle to this 
operation is that one of the terminal branches to the tensor muccfe 
trom the superior gluteal nerve crosses the field 

[Ed Note (T T F ) — The tensor and gluteal muscles are clo'eh 
attached, and their separation iisualh causes bleeding from «cvenl 
small branches, which is not so easy to control as when the approach n 
made medial to the tensor muscle ] 

Karlen,’’® after studying 16 cases of arthroplastj performed for 
arthritis deformans, 7 with lascia lata and 9 with Mtaihum cups, con 
eludes that m arthritis deformans of the hip joint the chance of a 
successful result from arthroplasty' is small The results were good in 2 
cases and onh fair m 5 Unsatisfactorv results were obtained m 


patients o^er 30 \ears of age and those engaged in strenuous ocnipa 
tions He feels that the operation should be used only when the 
patient is absolutely dependant on a movable joint for contiiunnce ot 
his occupation, and then it should be done with fascia lata 


[Ed Note (T J F ) —It is generally felt that vitaihuni cups arc 
superior to fascia lata and certain authors, having a large e\pcr^^^ 
with fascia lata arthroplasties, have abandoned it in favor of vita mm 
c ips This article is one of the more pessimistic ones on arthrop as v ^ 
Batchelor reports on 5 cases of ankv losing spondylitis of 
and spine treated by excision of the head and neck of the femur 
patients bilateral excision w as performed In 2 of these patients 
otomics were combined with the operation He expresses 
that excision tollowed bv osteotoniv is indicated in patients 


109 Fernandez, L L Cadera > cuello del femur, su 
entre el tensor de la fascia lata v el gluteo medio Pren'a med arpeti 
1292 (Tutv 6) 19-15 

no Karlen, A A.rthroplastv in Arthritis Deformans ot nv J 


chir Scandinav 90 482-d94 1944 , v D<'< ^ 

111 Batchelor J S Excision of the Femoral Head an ^ (q . , 

Ankvlosis and Osteoarthritis of the Hip, Proc Ro\ Soc Ic 


1945 
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''MiU uui lu\i 1 iL ilili til mu «'! ittiirniii" to ^Il attue and usetu! 
lilt In (ildti pitKiit-- m whiim iIil tint! ])iii[K)sc ot treatment is to 
if-tore nintinn ti! tlit hip ‘-i> is in allow tlitin to '-it cnmiortahh about 
dun imnit txuvnin piohihh ill tint n required 

V CONDITIONS INVOLVING THE FOOT AND ANKLE 

Pffpored by 

EMIL D W HAUSER MD 
AND 

ROBERT P MONTGOMERY M D 
CHICAGO 

Slate Slia ), 01 , t/u / 1 1 / — I’einberton reports on the care ot 
'soldiers icet lie sa\s tint mild strain on the feet manitested onlj bj 
Itain in tlie feet md leg; on walking plus tenderness, requires no treat- 
ment except propel littiiig ol shoes and loot Ingiene Tlie commonest 
condition is fault} posture of the leet resulting in one of tiie seseral tapes 
ot flattoot IreatineiU is directed at correction of the pronation Mild 
conditions arc treated with a 3/16 inch (048 cm ) inner heel wedge 
\ firm flexible arch support is used m seaerer conditions, with the 
high point under the sustentaculum tali Steel arch supports haae no 
place III the \rm\ Ihe flexible support is made of shoe leatlier with 
properh luted lelt pads For a congenital weak foot, flexible arch 
supports and taping are adaised Congenital flatfoot is not disabling and 
probabh no more subject to strain than the “normal” foot It should 
not be fitted with an arch support Shoes with a suffiaent width of the 
sliank are adaised It the condition is samptomatic, there is no satis- 
tactora treatment in the A.rmy Flatfoot in the Arm} should not be 
considered a pathologic entity of serious import It is no more likel} 
to be s}mptomatic than the foot aaith a longitudinal arch, and it is 
subject to strain in the same manner Spastic flatfoot is easil} recognized 
and IS a serious disabiht} not ordinarila compatible aaith full dut} in 
the Arma Acute strains should be treated b} rest and taping, as 
should tenos}no\itis More or less permanently disabling problems 
concerning the feet should not be treated in the Army, and these include 
pes caa us, hallux a algus, spastic flattoot, either post-traumatic, gonor- 
rheal or part of a generalized arthritic syndrome, paralytic foot, con- 
genital deformit} and multiple congenital h}'perkeratosis 

[Ed Note This is a report of avhat has been done for these 

conditions of the teet and likela what will be continued to be done m the 
Arm} The paper is based on actual experience with soldiers who 
haae had pedal disorders ] 

112 Pemberton, P A. The Care of Soldiers’ Feet Bull U S Arm\ Af DepL 
Januan 1945, no 84 pp 110-117 Arch Phrs Med 2€ 282-289 (Ma') 1945 
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Kark states that the cause of toot strain in the sen ices i- 
o\eruse fatigue of the muscles of the foot that support the bod> n eight 
and consequent strain of the ligaments The outstanding circumstance 
is a too rapid transference from relatn e inactn it} to full stress ot militan 
hte The rubbing of the boot on a corn, blister, callosip or nart 
traumatic arthritis of a stubbed great toe and pain of an ingrovin toe 
nail are all examples of conditions \\ Inch ma} thron the foot out ot it-' 
normal position Under such conditions the muscles fatigue iinicli more 
readih and foot strain is soon added as the major source of disahiliti 
Both sources of trouble requiie treatment \'ar}iiig degrees of Charlie 
Cliaphii gait and poorh de\ eloped muscles of the trunk and limhs nn\ 
throu the n eight bearing out of ahnement 

The author adiises more instruction regarding loot Ingiene and the 
immediate reporting of minor complaints in the toot The treatment 
recommended for foot strain maa be divided into tliree stages (1) a 
period of absolute rest in bed (the aaerage period is troni two to li'C 
days) , (2) a period ot non-w eight-bearing exercises with gradual pro 
gression (light massage and contrast baths are helpful) and ( 3 ) a period 
of weight-bearing exercises (again progress is graduated) M first 
the patient gets up onh for the exercises later he is up between 
exercises '\)'’eight-bearing exercises are designed to correct stance 
and gait to achieie full muscular power in balance at rest and m pro 
pulsion Persistent pain in the presence of improaed muscle power and 
not stiffness partial niobiliti oi mild deformiti , is regarded as the 
indication toi manipulation \\ hen manipulation is jieriomied it is done 
according to the technic of Bankart 

The author chooses to regard the condition in all cases as priniariK 
the result of o\ eruse and muscular fatigue and to treat patients ironi 
this point of new He states that the adoption of this attitude i 
emphaticall} indicated b\ almost uniform failure of boot wedges har 
and arch supports and the patent eiidence that the minor ojieration a 
the feet in civilian practice produce major disabiliti m sen ice [ler-on 
Adequate treatment of acute and chronic strain on the feet rtijm 
hospitalization of two to six weeks 

[Ed Note — The problem of taking care ot jieojile m the 
alwaas has to do witli whether or not thea want to get well so 
minor disabilities, if treated surgicalla, maa turn into major n-a ' ^ 

We leel that nothing should be done to ana ot the-c per-ons un e ^ 

IS sure that thea aaant to get aaell, and then aae thmk that prope^ 
servatiae correction aaill reheae them and rehabilitate them ^ 

eaera case Surgical procedures should he necessara on a 

113 Kark Foot Strain in the Sen ice' J Fos M C 

171 (Oct) H44 
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uliKii ilic coiKiiJimi ti' ill. mruiiiii i*- oiu tint will pre\LiU tiic carr\iiig 
m t <'! inopii idii't \iii\i iiH I'liriv rt'ultiii'; in rccstiblislniieiit ot 
iiitrnni iinu linn | 

Jlirilo * «\p,(."i'- tilt l•j)mIlil ihit in-triiLtion ot tlie soldier in 
mritit w liking i- n ntu'-uv iid in the treatment of weak teet and 
a prujOuliM^ 1" ini'-t tnnt 'irun in iHiinial lect Correct walking has 
i hinelKiil clieit on the inii'enlir hit iiiieiitim'' Os«eoii? support 
In norm d itait the '-wni^ i- tree n the hip- the weight i- carried troin 
tiic emti I ])ut o] the heel the o- e iki- heing kept in earns and the weight 
I- tatned ahing (he fnitei hurdtr <>i the tout to the head ot the fitth 
metat tr-al aiul then lero-- tlu iiietatir-il areh to the head ot tlie fir-t 
nietU''i-d I he gieat toe i- eiirccted lorward or i- -Iightle mternalle 
lotated In ca'e' ot mild ])e- platin'^ eoncct walking is sufficient 

[rn \e.ai —We agree delmitele ihit n.rrtet walking i- the best 
exercise I he onie jirohlem i- that the ahnormal foot has to he brought 
into jiormal po-ition so that correct walking can he ca ned out ) 

Daniels and W il-on ** report on a sureee ot eomplamt- relating 
to the teet on lotd marclie- and state that the common tapes ot eom- 
plamts relating to the feet m the unseasoned troops ot this stiida were 
pain in the achillcs tendon blisters bona pain aalnch i- essentialla 
metatarsalgaa and burning sensations of the plantar area The authors 
telt that some ot the causes of these conimon tomplamts regarding the 
feet based on ohscraations during these marche- aaere improper shoes 
impropcrla fitted or conditioned shoes lack of preaious phasical con- 
ditioning, broken or nnproperla fitted arch supports improper socks 
anatomic abnormalities of the feet and macotic infections 

[Ed \oTr W c think that this group would also improae ha haaing 

correct gait and we do not helieae that a man should be expected to do 
actiae duta aaith arch supports] 

Sphthoff maes a short discussion ot aaeak feet in naaal personnel 
and states that "treatment consists essentialla of proper footgear with 
added correction aahen indicated exercises massage and contrast baths 
[Ed Note— W'e suggest that it might be more practical to carra 

out functional exercises pnmarily normal gait ] 

Kino-"' presents the classic picture of march fracture of the 
second "third or fourth metatarsal bones with metatarsalgia limp 
possible tenderness and redness and the latent roentgenologic changes 


114 Hartley, J Gait and the SoD.er Irnportance of Gait in Prevention 

and Cure of Foot Strain, Mil Surgeon 96 ^ ^ , 

115 Daniels B T and W iFon C H Sunev of Foot Complaints on Road 

:Marches Mil Surgeon 97 306-312 (Oct ) 1945 . . , „ i t c x',-. 

116 Sphthoff C A Svniptomatic Weak Feet in Naval Personnel L S - 

M Bull 44 1045-1047 (Mav ) 1945 ,r j 1,1 q in v 10-13 

117 King I T Afarch Fracture Indust Med 14 8-10 (Tan) 194o 
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Histones ot 2 t} pical cases oi factor 3 orders are gn en Ii there li an 
alteration m the relationship of the bones of the toot such as in flatioot, 
then it IS conceii able that slight repeated bending lorces nught cau e 
march fractures 

Edd} reports 3 cases of march fracture among ■women emplmee^ 
of a shell-loading plant during a period of onlj eighteen montln -^s is 
true in all injuries occurring at work, the question ot conipensabiliU 
arises 

Tieucli Foot and Iminetsion Foot — ^Vhlte and Scoiille^* consider 
two conditions, trench foot and, its sea-going counterpart immer-ion 
foot, botli being caused bj prolonged exposure of the dependent lower 
extremities to cold and moisture Occasionallj, when a man is forced to 
kneel or sit for prolonged penods on the bottom of a rubber rait tin 
same condition is seen imohmg the knees and buttocks Imnier ion 
toot and trench toot differ from frostbite simplj because the tis ne- 
are not actuallj frozen If trauma by walking occurs infection u-nall' 
follows and it often ends in moist gangrene After exposure at sea 
infection and gangrene are fortunate!} less frequent, because circum 
stances pretent trauma to the feet b} ambulaton actiiit} 
first seen after expiosure, in either trench foot or immersion toot the 
feet are cadateric in color, swollen and blistered Massne gangren** 
from the ankle ma} appear imminent, but when there is no infection 
and proper treatment is administered the recot en capacit) is amazing 
Recot er} takes place in two stages an earl} h}'peremic stage and a later 
penod of fibrosis If the exposure was prolonged, incapacitt mat f'C 
present in both phases 

In treating these patients, one must keep the patient off his tee 
and protect him against rupture of the blebs and the formation oi pro 
sure sores in the w eight-bearing areas ot the anesthetic skin If strepto- 
coccic infection begins moist gangrene and loss of the leg are ap ‘ 
tollow The general effects of cold should be combated b\ winning ‘■ 
bod\ with blankets and hot water bottles and gi'ing hot tea conce c 
soup internalh The injured feet must be kept cool while the b> 
warmed A nutritious high protein, high ritamm diet should he P 
as soon as tolerated If the ntaliti is low, plasma transit- o 
combat shock and h} poproteinemia are taluable Lletatinc H 
helps drain edema fluid and shrinks the blisters It c 
ilreadt de\ eloped the extremities can be sated U'-tialh h' er 

JIS Edd\, T H Tr March Fracture in Indu'lrt Irde‘ 

(Dec ) 1944 

119 White J C and ScomHc M C Trench Foot - 
New England T Med 232 414 422 (April 12) 1043 
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unjn’i iiiuii Oi tlic toi.- iiiil ih'-t >I J)llrtltln^ oi tiic ttct Earh amputation 
01 1 Icii !>> c\ou^ iIOl oni\ III lulmnntmc: I\ mpinngitis, threatened 
^(.jtt'tcnip OI i^.hUntnt bMiijntlicctonn ib illogical in the earh 
inpcrtniic igc i lie aiitnors evfirc'-'- tlic opinion that unilateral 
“^Miipathectonu '-houkl he tiled in hihteral severe trench foot with 
atreajihv rigiduv and fih.o'-i-- 

[Ei> \oTi — Ini'- article p ha^ed on cvperienee with trench toot 
an<i iinmer^io i toot (lunne' the w ir ] 

(iieene inutinraa-- several prti uitionarv ineasurts in equipment 
and e irc ot ihe leci p p'-e\cnti\cs against the trequenth avoidable 
trench ,00* He makes some practical suggestions with regard to socks 
md the iPe ot diti and rteoinmeiids st-inflmg 111 drv trenches instead 
oi wet trcnclus 

I'riedinan studied the morphologie changes in 1-^ cases of trench 
loot seen rccenth and lotiiid that iisuallv the damaged portion ot the 
toot was =harplv demarcated from the leg at a level shghth below the 
malleoli In a tew cases gangrene was restricted to the toes but 
usuallv It involved the whole loot In the earh cases the capillaries 
and small vessels were decidedlv engorged and the medium-sized 
vessels were dilated and thin walled There was hemolysis in some 
small vessels Xumerous vessels contained agglutinativ e er}'throcvtic 
thrombi Muni hemorrhage and inflammation ot vessels but no 
periangiitis, were observed Fortv davs alter the original injurj' almost 
all thrombi were alreadv organized, and both arteries and veins showed 
the features ot endangiitis obliterans, even in tissues above the line 
ot demarcation Since blood flow in the deep portions of an extremitv 
does not alwavs parallel that in the tissues near the surface, the super- 
ficial hvperemia mav not accurately reflect the state of the circulation 
in the muscle The author questions w hether the initial lesion is 
vascular or neural 

[Ed Note— I t p possible that the nerve and vessels are affected 
directlv and equallv bv the extreme exposure ] 

Schecter and Ragan*" discuss the diagnostic value of ischemic 
pain in connection with trench foot Vascular occlusion of the lower 
extremitv bv use of a 220 mm mercury pressure in a pneumatic cuff 
on the thigh, with the resulting svmptoms of pain, was used as a basis 
for the authors’ opinion that the svmptoms were due to ischemia 


120 Greene R The Prophvlax.s of Trench Foot Bnt V T I 270-271 

(Feb 24) 1945 „ 

121 Friedman N B The Pathologv of Trench Foot Am J Path 21 08/- 

433 (Mav) 1945 

122 Schecter A E and Ragan C ^ Trench Foot The DiagnosUc ^ alue 
of “Ischemic Pam” Bull U S Armv M Dept June I94o no 89 pp 98-100 
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Patterson and \nderson^-' discuss \\a.r casualties from prolonged 
exposure to lAet and cold, and the} feel that length of exposure na' 
not the mam factor in determination of the seventj of the lesion Jhn\ 
ranations m indnidual susceptibilit} to cold and net Mere noted 
Susceptible persons Mere those M'lth pre\ious injuries of the feet or legs 
those Math signs or s}mptoms indicating vasomotor instabilit}, tho'e 
M ith an} suggestion of peripheral i ascular disease and those m itli 
infections of the feet Treatment nas b^ mechanical respiration and 
oxygen therapr Alternate positne (plus 4 min of mercury) and 
negatne (minus 10 mm of mercury) pressure at the rate of IS 
re^spirations per minute Mas applied to the thorax, and ox}gen «<as 
administered at the rate of 3 to 5 liters per minute for one hour once 
or tMice daily It is claimed that this treatment improaes l}niplntic 
drainage and venous return to the heait and increases cardiac output 
V steeper pressure gradient betMcen arterioles and \ entiles result' 
and blood Aom' through the chilled feet is thus improied If einploied 
in the earl) stages this treatment appeared to have a beneficial cfTecl 
Most patients miiIi gangrene did not reimin dry, and ^ brmd 
moist zone of denial cation formed The nature of the bactcrnl fion 
found m the zone of demarcation varied considerabl} Roentgenologic 
examination frequentl} reiealed the presence of gas in the tis'ue 
This Mas not netessarih the result of an anaerobic cellulitis but might 
be due to the retraction of dead tissues or their liquefaction b) orgmi'm 
other than clostridia All patients in mIioiii gas bacillus infection mI' 
suspected, m addition to suffonamide drugs or penicillin or botli "Ctt 
gnen proph} lactic roentgenologic treatment Amputation of toes sliouhl 
be done just distal to the apparent zone of demarcation In some ca'Cs 
amputations of toes m ere performed m ithout an anesthetic If 
Mas present, the bone Mas not trimmed until later Stumps healed mcI! 
and granulating areas Mere prepared for early skin grafting b\ dre"iiu 
Mith isotonic solution ot sodium clilonde and local ciieniotbcnpc 
In patients m ithout gangrene, claMfoot almost incanab!} deiclopcfi 
Damage to small muscles Mith unopposed action of the long fle\or 
extensor muscles of the toes and contractures in tlie muscles ant o 
tissues of the sole are considered to haie been the cause of this cieforim 
mIiicIi, once established, remained as a permanent and 
It IS beheced that the defonnitc could be reduced bv the pe or" 
of suitable exercises and the use of foot supports in the acut 
subacute phases of the disease 

[Ed Xote —I his is an excellent paper on the subject ] 

123 Patterson R H and Xnderson F M Ca'iiaR'C' fro 

Expo'ure to et and Cold Stirp Gincc & Obst 80 I II (Ian) 
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IIiiU I I alaiiK — ^^c^I\Lmn '• cinicics Ins paper on iiallux \algus 
nno loiir part*; ]'’art I ]<; the mtrochtcUon , part II desenbes simple 
<.\o«tcctoiin for relief of bunion pain He feels that a\bcn correct!} 
pcrinrnicd it is one of tlic most satisfactora operations for the relief of 
iuinion pam Its application is wide and it can be used more frequent!} 
tlian am oilier procedure The causes are discussed at length and 
tile autlior apparcntl\ iiclicxcs that tlic greatest causative factor is a 
congenital ahnoriinl displacement of the first metatarsal from the second 
(metatarsus primus varus) The involved anatom} is reviewed He 
advises simple cxostcctoinv as a satisfactor} procedure for relief of 
pain especiallv in persons hevond the third decade of life, with mild 
to moderate degree of lialluv valgus that does not require correction 
In part III he desenbes the Silver procedure in detail, emphasizing that 
the cru\ of the operation is complete release of the adductor muscles to 
permit the varus position of the great toe without an} tendenc} for 
recurrence of it into a valgus position In part IV the Lapidus operation 
IS described as an arthrodesis of the first metatarsocuneiform joint and 
the bases of the first and second metatarsals as a corrective procedure 
for the metatarsus varus in addition to a Silver type of capsuloplast} 
at the first metatarsophalangeal joint The Lapidus operation is recom- 
mended for patients under 30 }ears 

Gottlieb refers chieflv to cases of hallux valgus, wherein, he makes 
the point, correction of deformities of the second toe is necessar}' to 
prev ent recurrence of the mam condition The second toe acts as a spbnt, 
and an} flexion or extension, as m hammer toe, destro}S this function 
In correction of the second toe, whatever method is used, the digit is 
splinted in slightly flexed position 

Hawkins, Mitchell and Hedrick express the opinion that the 
significance of the congenital varus deviation of the first metatarsal in 
the development of t}pical hallux valgus has been underestimated 
They feel that correction should be by metatarsal osteotomy m all 
instances in which deviation of the first metatarsal is 10 degrees or more 
They describe a double transverse shortening subcapital osteotomy to 
correct the v arus devuation of the first metatarsal, in addition to a plastic 
repair of a medial capsuloperiosteal flap for correction of the hallux 
valgus through a curved incision in the skm The bursa ma} or maj 
not be excised, depending on the degree ot irntativ e change A Y-shaped 
incision is then made through the capsule and periosteum of the meta- 

124 McEhenm RT Studv of Hallux Valgus Its Cause and Operafave 
Management, Quart Bull Korthwestern Umv M School 19 94-101, 1945 

125 Gottlieb, A Role of Second Toe m Bunionectomies J IntemaL Coll Sur- 
geons S 352-353 (JuU-Aug ) 1945 

126 Hav\kins, F B Mitchell C L, and Hedrick D W Correction of Hallux 
Valgus bv Metatarsal Osteotomv J Bone & Joint Surg 27 387-394 (JuK) 1945 
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tarsal shaft This flap is freed from the shaft, the base being left attached 
to the proximal phalanx The exostosis is exased cleanly, flush ivith the 
shaft Drill holes are placed through the metatarsal shaft in the antero- 
posterior plane near the medial cortex, about inch (1 27 cm ) apart, 
the distal perforation being approximately ^ inch proximal to the 
articular cartilage No 3 chromic suture is then threaded through the 
drill holes The metatarsal shaft is doubly osteotomized perpendicular 
to the shaft with the power saw The interposing fragment, iihich 
should not exceed inch in breadth, is then removed The capita! 
tragment is displaced laterally on the proximal one, the displacement 
being maintained b)' the spur on the distal fragment The hea\’) 
suture is then tied securel}', the fragments being held in firm apposition 
The great toe is forcibly abducted and held in slight flexion while a 
plastic repair is performed on the capsuloperiosteal flap The V-shaped 
flap IS sutured far proximal on the metatarsal shaft to maintain the toe 
in the overcorrected position Splints are reapplied firmly weekli for 
fite weeks At that time the patient is ready to wear a straight last 
oxford Recently, weight bearing has been permitted four or fi\e daj» 
after operation, the patient being encouraged to bear weight on the 
heels with the aid of crutches 

[Ed Note — Eien though we do not accept the theor) of congenita! 
larus of the first metatarsal as the etiologic factor, w’e think that it n 
adi isable to correct it We feel that it is an acquired deformitj ] 

A. histor)’ of a case is reviewed b)' Jackson,’" to draw attention to the 
possible far-reaching effects of hallux ngidus With this case the aiithne 
illustrates the importance of recognizing a stiff big toe as an occasiomlh 
disabling condition and also the importance of special iniestigation 
of the peripheral vascular system to exclude organic disease For ten 
months his patient wms treated for thromboangiitis obliterans w!ien 1 c 
correct diagnosis w^as bilateral hallux ngidus with congenital ah'cncc o* 
the dorsalis pedis When bilateral, this is not uncommonl} a consrenita 
effect 

The treatment of hallux ngidus by the conientionai medic > J’ 
unsatisfactorj' It is Jackson’s opinion that the successiul j, 

this case depended largely on the provision of adequate shoes mn'c ^ 
pronsional diagnosis was made of bilateral hallux rigidu= i i 
changes of disuse, and the patient was encouraged to beheie 
would get well The edema of the dorsum of the feet 
wnthin two da^s of the paUent’s becoming ambulatory Pu ‘ ‘ ^ ^ 
postenor tibial arteries soon became constantly palpable, > i “ 
of the dorsalis pedis were not felt A roentgenogram 

127 Jackson, H Hallux Rigidus Cau mg Intermitlcnt I ur c 
4 417-420 (Sept ) 1945 
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irthrids oi tiic fir'-t met itnitdplnlingcil joints and amputation of the 
dicta! cnd« ot the tcininnl imahnircs Gencralired rarefaction of the 
ujiolc (arcus v ^c cc\irc as to siitTj,<_,t: a roentgenologic diagnosis of 
rhttinntnid arthritis IVeccnt findings gave no support to the previous 
diagnosis of thromhoangiitis ohiitcrans He was put on a pedaling 
machine and was gnui special shoes and active exercises were intensi- 
fied The patient was disciiargcd to scrv ice leav e after about tw o months 
and tlicrcafter to diitv W !ien seen about a vear later he said that he 
irequcntiv walked 10 miles fl6 km ) a dav 

[Ld Xorr — \\ c have had similar experiences in which we have seen 
patients with osteoporosis and vascular disturbances and conditions that 
Iiave been diagnosed as tliromboangntis obliterans who have recovered 
entire!} bv using tiie Tliomas lice! and the comma-shaped bar with the 
inclined planes plus reestablisliment of normal gait ] 

Stewart recommends unshod tcct in ca^es in which protection is 
not needed a full} flexible upper with a toe guard it needed, omission 
of heels and slioes built tor the individual foot, possibJ} b} the use of 
plastics He states liiat tlie shoe heel is essentiall} a prosthesis for a 
deformit} The effect of the heel on the normal plnsiology of the toot 
>s (1) decrease to absence in the tone of the postural muscles, (2) 
increase ot the tension in the plantar fascia (3) shortening of the lever- 
age of the foot for propulsion, which increases the required muscular 
effort m the push-off, (4) a decrease ot the postural power of the erector 
muscles of the tibia, (5) keeping the toes m more or less complete 
dorsiflexion, which leads to contractures, (6) increase of the weight 
thrown on the articular sunaces of the metatarsal heads and (7) reversal 
of the position of the feet, which should spread, as the} are dorsiflexed 

[Ed Note — This paper is interesting, but w e question how practical 
It IS ] 

General — According to iMeredith,"^® foot length doubles m the fourth 
prenatal month, dunng the three months betore birth to six months 
atter, dunng the first four jears and from the middle of the second 
postnatal y ear to the age of 18 At birth, females hav e attained 34 per cent 
of adult foot length while males have obtained onl} 31 per cent At 
10 }ears the percentages are 90 per cent for females and 82 per cent 
for males Means show that the feet of white North Amencan college 
students are longer than they vv ere fifty } ears ago On the vv hole, mean 
foot length m adulthood is highest for Negroes, intermediate for white 
persons and low est for American Indians The author enumerates 
numerous other valuable and interesting statistics on the growth of the 
foot 

128 Stewart S F Phjsiologj of the Unshod and Shod Foot wnth an Evolu- 
tionarv Historj of Footgear, Am J Surg 68 127-139 (Apnl) 1943 

129 Meredith, H V Human Foot Length trom Embrvo to A.dult, Human 
Biol 16 207-282 (Dec ) 1944 
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[Ed Note —This article represents some original n ork, and iie found 
It interesting J 

Kaplan and S3 monds used roentgen rays for determination 01 
degree of flatness of the feet The roentgenogram is taken from the 
inner to the outer aspect, and a tracing is made 'k table of nunienca! 
ratios is given to indicate the degree of flatness 

[Ed Note We ha\ e tried to get some clinical help from nieisunng 
by roentgen rays, but with no success ] 

Goff describes a technic of taking roentgenograms of the feet m 
V eight-beanng positions The article is accompamed iiitli photograph^ 
of the apparatus, technic of procedure and roentgenograms 

Fischer and Van Demark present a rare bilateral sinimetnc 
shortening of the fourth metacarpal and fourth metatarsal in 1 person 
These anomalies have a recessive hereditari basis The association of 
the pigmentary areas with this anomal) in the authors' case emphasizes 
that neurofibromatosis may be associated with abnormalities of bone 
Treatment is sjmiptomatic to rebec e altered mechanics 

Johnson descnbes peritendinitis as a painful swelling oier a tendon 
which corresponds to a point of pressure, such as from a fold in the 
leather of a boot, which causes a nodule o\er the achilles tendon, the 
tendon of the tibialis anterior muscle or the flexor tendon of the hallux 
Stiffening the posterior portion of the shoe with a metal splint to protect 
the achilles tendon, altered lacing of the boot and protectne felt 
causing the leather to fold outward are suggested as treatment Tie 
author descnbes the nodule as occurnng along tendons in the oot 
because of pressure and fnction rub at circumscribed areas, due to 

creases m the boots of soldiers , 

Jones presents a case of rupture of the plantaris muscle, 0 -erce 
through a traumatic wound, as a result of an indirect stretching; or 
w hich dorsiflexed the foot The length of the muscle belly of t ^ 
tans IS only one fifth of the total length, and forces that so streti. 1 
plantaris are more likely to rupture the belly portion because ten m 
the muscle belly is proportionately great 

130 Kaplan M and Sj-monds, M Pes Planus A Method of Mfi«“ 

Radiologi 44 355-3S6 (April) 1945 _ ^ 

131 Goff, C W Roentgenograph} of Feet Under Weight Bearing Cer 

Connecticut M J 9 109-113 (Feb ) 1945 _ 

132 Fischer F J , and Van Demark, R. E Bilateral , 

metacarpaha and BrachiinetatarsaUa, J Bone &. Joint Surg 

1945 _ ir y 

133 Johnson H D Peritendinitis, or Foot-Slogge'S ^odu e 

1 193-194 (Feb 10) 1945 „ . u r J " 

134 Jones, G B The Pathologx of the Ruptured Plantan' hri 

(Tune 23) 194o 
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\ liCu niui '-itnplilud tcchiiic lor the cure of ingrot\n 

nails is (iLscril)c(l I)\ iiitt'-iil ' I iit binrk fin” tjpc of on 3 chotome 
being cniploNtd the actual opcrati\c tcclinic tollowing ner\e block about 
the l)a?t ot the in\oI\cd toe is as lollows With tiie blade parallel to 
the nail the instruincnt is toued proximal beneath the nail until the 
bbde IS under the epoinchiuin It is then rotated to the \ertical, and 
the point IS loreed upward through the nail \s the instrument is with- 
drawn the mil splits c\tiih and cicanh The epoinchium is then 
treed from the scgnient being rcnio\cd, and, the opposite or spatula- 
hke end ol the instrument being cmploeed the nail segment ib treed 
Irom its bed Tiinlh the blade ot the instrument is emploaed to curet 
the matrix or iml-forming organ 

Clnttcrton and BlaisdcII ha\e modified the Denis Browne splint 
lor the treatment ot clubfoot The modification consists ot a transeerse 
steel rod about inch (1 6 cm ) in diameter and length suitable to the 
size ot the patient To each end ol this rod ib welded a clamping 
mechanism which grips the soles of die shoes m the manner illustrated, 
much like roller or ice skates In addition, postenorh T straps are 
incorporated into the sole clamps These straps are laced around the 
patient’s ankles with regular shoe laces In mart) cases the T straps 
maa not be necessan, but the\ tend to preaent recurrence ot the equi- 
no\arus deformita 

The adaantages enumerated b\ the authors are these 1 It can be 
applied to the shoes so that the correctne effect recened with weight 
bearing is continued during non-w eight-bearing periods 2 Xo projec- 
tions are present under the surface ot the splint, so that the patient can 
stand in his crib without harming the bed clothing 3 Onh one pair 
of shoes is required at a time, w hich is important economical!} , since 
the shoes can be used for ordinarj walking or standing when detached 
from the splint 4 The splint is easily made and can be applied and 
removed in a few seconds 

Schmier states that occasionally in spastic paraplegia the mtnnsic 
muscles of the toot are im oh ed, producing a h\ peractivit} of tlie intrin- 
sic muscles with extreme flexion of the toes at the metatarsophalangeal 
joint and extension ot tlie interphalaiigeal joints The anatomy and 
intrinsic muscles of the foot inneryated by the medial and lateral plantar 
nerv^es are described Histories of 2 cases are giyen in yyliich the opera- 
tiye technic is discussed in detail (neurotom} ot the motor branches ot 

135 Whitesell F B A Aeiy Instrument and a Simplified Technic lor the 
Cure of Ingrown ’Nails, Surgery 18 660-661 (Not ) 1945 

136 Chatterton, C C, and Blaisdell J A Modification ot the Denis Browne 
Splint J Bone cS. Joint Surg 27 51S-519 (Juh ) 1945 

137 Schmier, A A Spastic Calcaneocavus Foot DerormiU, Am J Surg 
68 116-119 (April) 1945 
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the medial and lateral plantar nerves, incision of the plantar fa'aa 
near the os calas, the Steindler stripping' of tlie os calcis, and section 
of the tendons of the fle\or brevis tendons mth plantar capsulotomi 
of the first metatarsophalangeal joint) 

[Ed N ote — It has been our experience that this usualh occurs along 
with the equmus, and of course the equinus would lead to caius defer 
mity Therefore it is not unusual to hare to correct a cavus defomiib 
in a spastic cliild ] 

According to Woodland,’^® foot collapse is caused br oierload or 
lelative weakness of the foot From the author’s experience tlie com 
monest causes of functional insufficiency are the intnnsic factor of an 
unstable first metatarsal and the intrinsic factors of bad footwear, ntonia 
of muscle and bad posture The chief signs of full collapse of the foot 
are valgus at the heel, splaj' foot, supination of the forefoot, hallux wl 
gus and contracted toes The author shows in detail in his interpre 
tation whv once anj' of these signs appear the other signs can and mil 
follow 

The foot IS treated as a nhole Posture is corrected to achieve tin. 
optimum line of gra\ itj Rest, manipulation contrast baths and laradic 
baths are used to get the foot in condition for foot and walking 
exercises, to be performed twice daily for several months The cor 
rectne shoe with a Hauser bar and a Thomas heel is used h the 
first metatarsal is extremelj inefficient, a “platform” on tiie inner 'o!e 
beneath the head of the first metatarsal is used Surgical measure 
are sometimes used as indicated A Whitman brace is used in 'tvere 
artliritis of midtarsal and subastragaloid joints 

Mejer’^® considers flatfoot a symptom of inherited wcaknesv o 
connective tissue He states the belief that latent thrombophlcbiti' m 
the deep veins of the leg and of the plantar veins plav s the deciding ro 


in the causation of painful flatfoot 

[Ed Note — We think that the venous changes arc sccondarv] 

For rigid arch supports. Street recommends plexiglass, 
of its durability, lightness, malleability and resistance to moisture^ 
shaped to a plaster mold A inch (04S cm ) plexiglass is sUj,ge- 
for adults and a ^ inch (032 an ) for children _ 

Hauser states that the commonest lesion of the subla rr jo ^ 
a displacement of the calcaneus laterall) or a valgus deformitv, 

338 Woodland, L J Foot Collapse, M J Australia 2 S«--65 jT 

139 Mever, O A Neu Treatment for Flatfoot and Ot er 


Disabilities, M Rec 157 782-733 (Dec.) 1944 « T- 

140 Street, D M PJe.xig3ass Arch Supports Air Surg 


I • 


(April) 1945 

141 Hauser, E D Management 

North America 25 136-160 (Feb ) 3945 
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an inibilancc between the cicnnnd made on the foot and the capacit} of 
the foot to earn out the \ ork required of it This is the ordinan -val- 
gus deformity <-0011 in pes aaigophnus as a result of prolonged strain 
on the foot 1 lie retention of tins position alters the relationship of the 
two articular surfaces of the subtalar joint Tins position will cause 
a «!rain on the ligaments in this area and set up an inflammation 
within the articulation itself 

The principle of treatment consists m a realmement of the sub- 
a'-lragalar articulation This is done bv placing the heel m -varus and 
the anterior part of the foot m pronation, so that the inner side of the 
anterior part of the foot is at a lower level than the outer side This 
position reestablishes the normal relationship m the subastragalar joint 
and maintains a normal height of the longitudinal arch This normal 
weight-bcanng position of the foot is retained with adhesive strapping, 
bv felt pads m the shoes and/or bv application of an inside lift to the 
heel and an outside lift to a comma-shaped bar on the sole of the shoe 
placed just posterior to the heads of the first four metatarsal bones 
Walking with the foot m tlie aforementioned position is the most 
practieal exercise With reestablishment of proper gait, which consists 
m pulling oneself as tall as possible, keeping the feet straight ahead and 
placing the heel on the ground, with the foot m dorsiflexion, the patient 
rolls over the entire heel and gradually over the outer side of the foot 
and then pushes off the ground with the toes at the termmabon of the 
step Habitual use of this gait insures retention of the subastragalar 
joint m a normal position and avoidance of sj-mptomatic ligamentous 
strain and secondarv’ arthrosis from malposition of this joint Walkmg 
With this normal gait lessens fatigue and strengthens the muscular sup- 
port of the toot, which increases the capacitj of the foot for additional 
work 

Subtalar lesions due to anterior pohom} elitis result m mstabihtj of 
this joint due to loss of muscular support An arthrodesis of the sub- 
talar, talonavicular and calcaneocuboid articulations stabilizes the subtalar 
joint, prevents valgus position of the heel and eliminates the use of a 
brace 

Subtalar lesions due to fracture of the calcaneus produce disability 
because of the valgus position m the subtalar joint, with resultant pam 
and muscle spasm Restoration of a normal position at the subtalar 
joint and of the anterior part of the foot which permits normal function 
also relieves pain Fusion of the subtalar jomt m a valgus position 
does not relieve pain The prinvjples and type of treatment followang 
fractures of the calcaneus are similar to those for subtalar lesions due 
to static changes The author reports asjmptomatic conditions follow- 
ing fractures into the subtalar articulation and relief of pain secondarv 
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to the valgus position of the subtalar articulation complicating the.e 
conditions after the valgus position is corrected and pain is relieicd 
including 1 instance in which complete bony fusion existed in the sub- 
talar articulation This last case demonstrates that the cause ot pain 
IS not secondar} to post-traumatic arthritic changes in the subtalar artic- 
ulation Roentgenograms and drawings demonstrating the use of the 
Haglund foot board and a manipulating wrench to obtain supination oi 
the anterior portion of the foot and positions of the foot in casts acconi 
pan) the article 

Fracture of the talus often disrupts the normal relationship ot tlie 
bones and articular surfaces in the foot, producing friction rub, irritation, 
inflammation and arthrosis Treatment requires reestablishment of the 
normal relationship of the articular surfaces in the same manner ^s 
fractures of the calcaneus that invohe the subtalar joint Lesions ot 
the subtalar jomt due to dislocation at the talocalcaneal joint are treated 
in a similar manner after reduction 

Lesions of the subtalar joint due to tuberculosis, chronic infectious 
arthritis and 1 case with an unknown causation are discussed (Tbc 
foregoing article was abstracted b\ Dr Robert P Montgonien ) 
Haxton w'ntes that absolute muscle force is regarded as tcnsio i 
per unit of cross section of the muscle and is not dependent on the length 
For these experiments force of plantar flexion was noted bj tipwird 
pressure on the ball of the foot Rapid readings w ere made bi the ii'c ot 
the spnng balance in the Ining subject The physiologic cross stcttoii 
was determined in the cadaier of the calf muscles, and the results wen 
compared with those of living subjects b) direct ratio of the diameter 
ot the cahes of the Ining and cadaver subjects 

In his paper on recurrent dislocation of ankle due to rupture ot lb 
external lateral ligament, I belieic that Hambl) refers to subhi'-''tto'i 
of the ankle joint due to poorh treated torn external lateral liguutut 
He repairs the ligament b) splitting the peroneus longus tendon tro j 
aboie downward One end is detached and threaded through the itej- 
malleolus to be fastened to the os calcis and then back again to 
fastened onto itself, thus forming a new ligament 

[Ed Xote — Tins is another technic for repairing this ^ 

In most cases we feel that the weakness should not exist with 
and frequenth with conservatne treatment, b\ increasing the ^ 
of the foot and the strength of the muscles that control the toot 
sjmptoms will be relieved ] 

\< 

142 Haxton H A. tb'olute \fuscle Force m iht \n?Ic Ctexr s < 

J Phesiol 103 267-273 (Dec 15) 1944 ^ A " 

143 Hamb!\ , B Recurrent Dislocation ot Ant !c Due tn u > - 
Lateral Lieamcnt Bnt M J 1 413 (March 24) 19-t-i 
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Simon’*' ctatcc tint m orcici to ohtnin an oblique roentgcnographic 
Mcu 01 tlic. lower part oi tin fiinila a '-pccial c\posurc is necessar} In 
figures shown the lateral iinllcolu" is on the side ot the roenteeno<Tram 
tile heel is raided d cm and the picture is made with the central rae 
directed iroin lichind at an angle ol 30 degrees 

Piatt ‘ d i«cus«cs the ctiolnire md chemistre ot para-articular calcifi- 
cations as well a": the anatonn ot the ankle joint Serial roentgenograms 
'cree to c-xplain and aid in making a final diagnosis There are two 
t'pes of calcification ceolutne which appears lu7z\ and has haz\ 
margins with \ar\ing degrees ot opacite in tlie adjacent connectne 
tissues and tihiahs which is a mature contracted well defined densita 
Treatment is conacre atne immobilization and phjsical therap) 
Sedation ma}' be emplo\ed tor pam In instances of see ere conditions 
anesthetic injections ha\c been used, with good results Irradiation 
therape also has been used with faeorable results In most cases full 
tunction of the ankle is nee er restored, and calcification maj persist and 
be folloeeed be fusion Although there haee been reports of cases ot 
spontaneous regression ot calcium, thee are rare 

htjcctwii of Procaine Hydrochloride — Pendergrass and Lafferte 
describe a tepe of dislocation of the ankle in eehich the usual antero- 
posterior and lateral roentgenograms appear normal It is due to rup- 
ture or stretching of the external lateral ligaments of the ankle joint 
and IS demonstrable m anteroposterior roentgenograms of the ankle in 
forced inversion, showing widening of the tibioastragalar joint space 
Roentgenograms of normal ankles in in\ersion e^erslon, flexion and 
extension are shown for comparison The examination to determine 
mobility of the joint should be reserved as a supplementarv procedure 
and not emplo} ed as a routine 

The manipulation of the joint is less painful for the patient it 5 or 
10 cc of procaine hv drochloride is injected around the point of maximum 
tenderness, although this is not essential This t>pe of examination is 
indicated m patients w ith a recurrent ankle sprain w ithout sev ere pam, 
in those wuth a histor}^ ot instability of the ankle, in those w ith abnormal 
motility of the ankle joint with a hollow instead of a swelling anterior 
to the external malleolus and in all patients with clmical symptoms 
suggesting more than a simple sprain in w horn no ev idence of bony mjurv 
can be found m the routine anterior, posterior and lateral roentgeno- 

144 Simon, R S A Third Routine X-Ra\ Exposure of the Ankle Joint, J 
Bone S. Joint Surg 27 520 (Julj) 1945 

145 Piatt A D Post-Traumafac Para- Articular CalaficaUons and Ossifica- 
tions of the Ankle, Am J Roentgenol 54 348-354 (Oct.) 1945 

146 Pendergrass E P, and Laffem, J O Roentgen Studv^ of the AnUe 
in Severe Sprains and Dislocations, Radiologv 45 40-44 (Juh) 1945 
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fT' h injection of procame 

jdr^hloride should also have this type of examination becaii^ of the 

a^not tr'' f f 

and not treated by immobilization 

M^ughhn describes his method of infiltration of procaine h\dro 
chbnde in the treatment of acute sprains Through a skin vheal, a long 
intramuscular needle being used, all tender areas about the ankle joint 
are thoroughly infiltrated rMth 20 cc of a 1 per cent solution of procaine 
i>drochIonde without epinephrine at each site On completion of the 
injections, the ankle is gently massaged and manipulation of the joint 
IS undertaken The foot is earned into all positions, nnd if discomtort 
persists the injection is repeated With satisfactory injection there !■; 
immediate relief of pain The author reports that excellent results isere 
obseia'ed folloiving pnmaiT’ infiltration of procaine hydrocWoride in 
nine tenths of the 51 cases seen within hventy-four hours after the injurv 
occurred The principal factors which may prevent this method from 
being successful are delajed injection, inadequate injection and evtenme 
ligamentous damage 

Lewin states that in trouble ivith the ankles and feet the patient 
IS interested in discomfort, disability and deformiti The normal and 
abnormal mechanics and anatomy of the foot are discussed hi the author 
Disturbances of the foot are divided into numerous subdmsions, and 
I'anous etiologic factors are enumerated The Thomas heel and metatar 
sal crescent are discussed Lewin attributes a common cause of metatar 
salgia to a person sitting vnth weight resting on the toes and imerting 
the arch Hallux ^algus, bunions and the McBride operation are di 
cussed brieflj A brief statement with illustrations is presented on 
calcaneal spurs, gout, pes cai us, Morton syndrome, sesamoiditi , hur 
sitis, epiphvsitis, cj St of the os calas, gonococcic arthritis and gun hn 
wounds The Gibney strapping is mentioned and rccommcnd‘'d 
Roentgenologic examination of a sprained ankle with the loot mierl'' 
following injection of procaine hydrocliloride is advised 

Scott expresses the opinion that the essential pnncipfe- n t* ^ 
treatment of sprained ankles are adequate support and eirh 
beanng The militarj boot, laced tightlj and padded with felt, ' 
an ideal dressing for sprained ankles Saddle felt inch 
thick cut in arcular pieces 3^ inches (88 cm ) in diameter am ' 

147 McLaughlin, C IV Jr Procaine Infiltration in Trealr'*!' c 
Sprains, Mil Surgeon 97 457-460 (Dec.) 1945 ^ ,, 

14S Levvin, P Painful Conditions of the Foot and Ankle ^ j. 

Due to Injunes, Proc Interst Postgrad M A North Aire^ca (1 
22-25 ^ 

149 Scott, M Sp*wined •^ntvlcs New Form of Trcatr-"’ 

Bull 45 679-6S4 (Oct ) 1945 
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ofT on one side i*- .ippiied in tlie inside oi tlie shoe so that the center of 
tlic pad corrc'^pond'. to the ‘center ot cacii malleolus A inch (061 
cm ) strip i*: applied to the tongue The support should be used for at 
Ici'^t three weeks to insure healing 

IIipps writes that ligamentous stretching is considered as the basic 
and major cause ot persistent pain in all oNcrused leet, if cases of infec- 
tious dcgcncratnc metabolic and gross trauma arc excluded Most of 
the pain in pcs caiiis is due not to stretch of the ligaments but to bruising 
01 the Eoit tissue under the rigid metatarsal heads, injections of procaine 
in drochloridc therefore probabh would be of no lalue A aalgus or 
planus loot condition of such a degree as to be incorrectable bi con- 
senatne orthopedic measures is not a suitable condition, since spraining 
01 the supjxirting ligaments wall readih recur on resumption of heaan 
actniti Ambulation during recoien implies rather moderate actnita 
which does not place enough strain on the ligaments to preient their heal- 
ing The ligaments not onh should heal but should hjpertrophi and 
become stronger during the process, a natural phjsiologic response to 
the increased demands on the foot Loss of muscle tone and strength 
during ambulation is minimal 

The injection treatment of flatteet and allied conditions is done 
b\ the injection of procaine In droclilonde through the sole of the foot 
into the painlul site and the continuation of moderate ambulator} actnit} 
■while reco\er\ is occurnng The injections, followed b} a penod of 
walknng, are repeated e^er) third dav Usual!} after the second injection 
the patient expresses a desire to return to duty On discharge from the 
hospital the patient is given a note requesting two weeks’ light dut} 
Valgus abnormalities were treated the first da} b} the usual alterations 
of shoes supplemented with ph}Sical therapy, muscle exercises and 
instructions as to how to stand and walk Adhesive strapping was dis- 
continued because it limits natural mov ements of the foot The author 
states that treatment by injection as described has reduced the number 
of hospital davs per patient, decreased the number of “survey” cases, 
increased the number of men returning to duty, decreased the number of 
recurrences and, surprisingly enough, even decreased b} about 50 per 
cent the number of patients admitted to the hospital for pain in the feet 

[Ed Note — ^A ccompanjnng the reprint was a comment bv the 
author sa}ing that he doubted the value of this method of treatment m 
pm ate patients of civilian life This is not in accord with our expenence 
We hav e found the injection of procaine h} drochlonde of considerable 
value in the treatment of painful feet due to functional decompensation 
in civnhans ] 

150 Hipps, H E andNeelj,H The Injection Treatment of Flat Feet, U S 
Nav M Bull 44 262-266 (Feb ) 1945 
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VI CONGENITAL DISLOCATION OF THE HIP 

Prepared by 
A BRUCE GILL MD 
PHILADELPHIA 


S CHNEIDER describes the anatom) of a congenitalh dislocated 
hip in a child of 13 months 'who died of pneumonia Retardation ot 
normal development vas manifest in dela)ed appearance of epipln-ial 
nuclei in the upper and low er extremities This report constitutes turtlier 
proof of the etiologic significance of hypoplasia ot the joint ends oi tlie 
bones Ordinan muscle tone will then hare sufficient force to can e 
a luxation In the presence of slight h)poplasia the joint mai deielop 
normally, but the addition of some exogenous factor niai cause disloca 
tion The earliest date for dislocation is during the third fetal month 
The higher incidence of dislocation of the left hip is attnbuted to lactor' 
gorerning the generally less decided dei elopment of left-sided structure 
Heidsieck describes a case of i oluntarj' dislocation in a gir 
) ears of age, w Inch w as obsen ed accurately b) means of tiie roentgeno- 
gram He states that he has alread) described 1 other similar ca^e an 
that Hilgenreimer has reported 2 cases In this case dislocation occurTC 
almost exclusn ely at night Immobilization of the hip at mg t st 


to preient the luxation , 

Schrader reports the case of a 9 month old girl m " . 

genograms rei ealed a dislocation of the hip and hypoplasia of the 
head Two and one-half )ears later roentgenograms L, 

taneous cure, no dislocation was present and the size an sip 
femoral head w ere almost identical w ith tliose of the norma 

Perkins summarizes the facts and opinions generalh kn ^ 
cerning the subject of congenital dislocation of the up ^ 

contams no obsenations onginal nitb the p- 

apparently, nntten for the benefit of the meJtcal stodeot 

eral practitioner i „„„,i nhstcr deuce ref 

Schwartz demonstrates that with a 

tion can be maintained This tape of cast consists o. h ^ ^ 

casts applied to the legs from the hips downward and in ^ 

-liTsdli^eider, H Pathoeenes.s of Co^emtal ^ 

the Point of \ .ew of Functional Anatop Zts ^ - 

152 Heid-neck E. Didocation of "’P 

Youn? Children Ztschr f Orthop 74 23a 19 a j - r 

153 Schrader, E Question of Spontaneous Cure of Co 

the Hip, Ztschr f Orthop 74 311 1943 jsJ ( 

154 Perkins G Congenital Dislocation ot the H P 

‘ts* s”kr.r K P V P,„.er " 

genital Di'location oi the Hip J Bone £. Jom 
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^\Ith iiips imiiinmcd m i 1 c\ion niul ibciiiction and knees and ankles 
flc\td to a ri^lit an[:lc, and a hr£;c \ -sliapcd structure, ^\lth the ends 
01 tlic two anil'- f ivtcned to the leet and the angle of the V below The 
ca<;t'- with the \ txtuicion below them constitute a pentagonal figure 
The pcl\is !«: not ciulo'Jed in the cast The casts do not become soiled 
with urine and itcc'- Rotation of tlic femoral iicads within the acetab- 
ulums IS pcrniittcd and tlic child can «it up or lie on his face or back 
without recurrence of the dislocation 

(To Be Cotilir'icd) 
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KID^EY 

Anomaly — Harrison and Botsford ^ review a group of 72 ca^C' o 
congenital anomalies of the kidnej T\vent}-one patients required 
operative surgical intervention, seven of the operations were for nlai'i 
and fourteen were for congenital hjdronephrosis Fort} patient' w^rt. 
returned to full military duty and 6 to limited dut} , and 25 w ere evanntc;' 
to the United States One patient died Renal Iitinasi=, pycloncphnt ^ 
and hydronephrosis were the conditions superimposed on tlie re - 
anomalies It is thought, as a result of the study of these ca=c , t’ ‘ 
when such conditions complicate a renal anomaly the patient is ro 
for tropical duty Patients w ho require nephrectomy and the nia;o i ^ 
of those who need plastic procedure for hydronephrosis shoild 
rare exceptions, be ev acuated to the United States True renal tctc^ ^ 
horseshoe kidney, other ty'pes of fused renal mass and poivcv uc ( 
are considered as contraindications to overseas service 

Nephroptosis — Burford ■ states that the commonest and ’ ^ ^ 

first syanptom of nephroptosis is pain, which the patient cvj 
alter he becomes tired or stands tor long periods The pain n-a. 

" Th^oh, j H , and Botsford, T W ' 

Congenital A.nomah of the Kidne\ m the \nn\ J Lro ^ ^ 

2 Burford C E ^ephropto is vvt’i Co eri'UrR' Eo "-s ) 

(March) 19-16 
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the po'-tcnor loscn iiiulcr the tutlftii nh or on cither '-ide ot the abdomen, 
"itid It nn\ extend to the gcnitiin and urethra Tiic second commonest 
“^Miijitom and one wliieli accompanies the 'irst is nausea or aomitmg 
Case: 01 cxircinc nejiiirojuosis nia\ occur m obese patients, but the 
iiiaioriu of patients are tiiiii Iia\c lost uciglit and iia\e relaxed abdomi- 
nal ualK Olttn the kidnc\ is onI\ a part ot a splanchnoptosis uhich 
include' •’ jnostd stonach a transeerse colon in the pehis and a Iner 
which comes to the Ic\cl ot the crest oi the ilium when the patient is 
standing It the iiosition oi the kidnei aiui ureter causes ilnnar} stasis 
and In dronephrosis, mlection mrl fornntinn oi stones freqiienth become 
complications 

\ diagnosis ot low or mo\able kulne\ is not sufficient In thin 
patients the kidnes nn\ be palpated as low as the pchic brim, cause no 
distress and tunction pcrtccth in that position Intervention in such 
a case is not justifi'>blc Complete urologic examination with caretu! 
interpretation ot the findings is necestara beiore it can be predicted that 
nephropex} will relieve the patients svmptoms and stop the destructive 
process in the kidnev itselt Lse ot the proper tape of belts and corsets 
mav rehev e nephroptosis it thev are properl> adjusted but it cures few 
patients In man} cases Burford preiers to hav e patients tr} a nonelastic 
abdominal girdle for a time, for thev will be better pleased with their 
surgical results after this trial In nephropex} Kell} ’s three point stitch 
in the renal capsule has proa ed satistacton The upper suture is brought 
out and tied in the intercostal muscles between the eleventh and twelfth 
nbs The other two are sutured to the muscles and tascia in the back, 
under the tvv elfth rib Care must be taken not to rotate the kidnev out 
of its normal plane 

Burford's conclusions toda} are essential!} the same as those which he 
drew eighteen } ears ago, w hen he reported his first 48 cases, although 
much improvement has been made on the plastic procedures at the 
ureteropelv ic juncture Nephropex}'' affords permanent relief when 
ptosed kidne} s cause pain and destructiv e processes Ureterol} sis and 
plastic procedures on the pelvis are necessar} in a large percentage ot 
the cases It is a safe operation, with a mortalit} rate ot less than 1 
per cent Use of abdominal belts and corsets may give relief but does 
not cure the condition Persistent infections m the ptosed kidnc} mav 
be cured in man} cases only bv nephropexy which will insure perfect 
drainage 

Twnors —W'llms’s tumor in the great proportion of cases develops 
in infants and children, and rarely in adults Tvvnnem reports a case 
of a 75 }ear old man, who is thought to be the oldest patient on record 
in whom Wilms’s tumor has occurred The entire ureter and the 

3 Twnnem, F P Wilms’ Tumor in Sevenn-Fie Year Old Male Report 
of a Case, J Urol 55 246-251 (March) 1946 
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ureterovesical orifice were involved with the tumor The general histo- 
logic picture was that of tubules embedded m spindle cells, both elements 
being neoplastic The tumor tubules were formed by atjpical cell- 
v\ hich v\ ere frequently more than one layer thick Cartilage vv as prcicnt 
In one section a pale-staining mucoid matnx was noted Hjperchro 
matism uas distinct in all parts of the tumor striated muscle w!- 
tound 

The treatment of Wilms’s tumor is prompt surgical remoial, pre 
ceded, when reduction in size is important, and followed, in mo t 
instances, by irradiation When the age of the patient and other factor- 
in this case are considered, postoperative roentgen treatment did not seem 
to be indicated 

Crabtree * states that either benign or malignant tumors of the 
smooth muscle of the kidney of surgical import are extremel) rare 
The outstanding peculiarities are distribution beneath the renal capsule 
smoothness of texture and a tendency to be associated with cysts ^Mien 
associated with cysts thev appear to lie within the cvst caviti The 
size of the tumors, if large, or the presence of the asfs in winch thcv he 
may suggest the diagnosis of renal tumor, but gross!} thev present no 
characteristic appearance to distinguish them from other tumors or c}-t' 
The tumor tends to show cystic degeneration itself, and, microscopioll', 
cystic tubules can be found The tumors appear to occur in } 0 iin£; 
adults They tend to be encapsulated and, if malignant, appear to be 
curable by nephrectoni} Because of the necessity for pathologic 
examination to determine whether the tumor is malignant, ncphrcctoim 
IS the procedure to be employed, at least until the clinical characteruta' 
and their significance are known 

Calculi — Cook and Keating- discuss renal calculi associated 'udi 
hyperparathyroidism The} state that hy pcrparatln roidism is an imK’ * 
ant and relatively frequent cause of renal calculi and that the appreci''^”’’^ 
of this fact will reduce the number of patients who suffer from rcciirnr 


calculi and subsequent serious renal damage ^ , 

They made an intensive search in casts at the Mavo 
evidence of hyperparathyroidism, particularlv among patient' *3 
renal calculi as their chief complaints, and during cigliteen moa ^ ^ 
proved instances of hv perparathv roidi'm were recogni/cd o ^ ^ ^ 
these cases the patients had only the classic disease ot the >'3'’^ 

14 cases the patients had associated renal calculi ^ 

Even should it ultimateh be shown tint hvptrparatti ^ ^ 
develops m onlv 5 per cent of all cases ot renal calculi it n ' 

4 Crabtree. E G Leiomvoma of the K.dne)_A$'Ocntf<! win Vr- ' 

C\st. Tr Am A GcnitoUnn Surgeons 37 245 2:?5 - pr 

5 Cook. E N and Keating F R Jr Renal Catcnti / f'"" 
panthvTOidisffl J Ero! 54 525-530 (Dec.) 19-15 
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lO iincsd^ itc tiiL III I'l » "C; 111 oii]i.r lO gne the patients the 

acmntT^L Oi a coir(.i.t (ii t kjI ind Keiting are of the opinion 

tint in ci'i.'- Oi recurrent o. multip'e ealtuh tiic greatest opportunit} for 
cslalilnlinieiit ot the tingn<'''n oi h\ pei [uritln roiclibin is afforded It 
n gi.icralh lecognired d'-it aj)i>ro\ini iteU 10 per cent of patients who 
ha\c tiriinn calculi remond will line i retiirrence oi the calculi and 
the author^ tajirc'S the <i[iinion that thi'- percentage can be reduced 
appreciable it fiatiente v ho ha\c Inperpiratln roidism are carefulh 
ONchided 1 hc\ prc-eiit a roiitim tor tlie diagnosis of he perparatln - 
roidmii tiic diagno'tie criteria being lie percalceiiiia he pophosphatemia, 
he pcrcalciuria and heperphosphatuna 


Ttibcrculos .-: — Sutcr itijceted into 65 guinea pigs material obtained 
troni si\te-{iec ol teeo hunelrcd and forte healthe kidnees eehich remained 
after nephrcctome eeas periormcd for tuberculosis The results eeere 
positiee in 25 i>er cent ot the si\t}-fiee tests In 15 per cent of the 240 
cases slight albuminuria eeas present, and m 10 per cent a feee leukoce'tes 
were lound m the urine In one halt of the 240 cases tuberculosis of 
the remaining kidnee later dee eloped When results of inoculation of a 
guinea pig indicated that tuberculosis eeas present and leukocytes eeere 
found in the urine iisualle tuberculosis dee eloped m the remaimng 
kidnee later 


Pohc%sac Disease -\oung ' suggests the use of sclerosing solutions 
after surmcal exposure in treatment of pole ce stic kidnee s “^n unusual 
case of rapid, unilateral renal enlargement occurnng m a young girl 
eeuth pole ce stic kidnee s is presented Treatment consisted in aspiration 
of the cests followed by instillation of 5 per cent solution of sodium 
morrhuate into large indie idual cysts after renal ex-posure Preoperatie e 
intraeenous use of indigo carmine is recommended as a neces^iw 
precaution to dimmish the possibility of injury to the renal p e 
Theoretic merits of the procedure are discusse 


URETER 

Transplantation -Dodson^ states that ureterovesical anastomosis is 
^ « f ^ iiretpr when it has been severed 

the most desirable ^ ,^3 terminal portion In resection 

accidentalh or must be divided near its terminal p 

for malignant disease, when the oritice ot tne 
ct a portion of the bladder for m ^ 

ureter ,s mvoived, the ureter m y „„„ „£ Action of the 

considerable assurance of permanent preseiwau 

-r- 11 Apt GesuHciheit der einen Kiere bei der 

6 Suter, F Die 

\f''’sderos«ig Ini^cuon 

S^io^dsorr ’/ Sol of Ureterocjstostoniv, 

J Urol 55 22S-237 (March) 1946 
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kidney The same is true when the ureter has been injured or it- 
function unpaired by disease sufficiently near the bladder to permit tne 
operation to be performed without tension on the ureter 

The ureter can be transplanted successfully either transpentonealh 
or retropentoneally In the transpentoneal operation, the peritoneum 
should be accurately sutured over the ureter and extraperitoneal dnin 
age should be provided to the area of implantation Transpentoneal 
implantation is the natural procedure when an injurj of the ureter i' 
discovered at the time of a pelvic operation When the operation i' 
done exclusively to reimplant the ureter into the bladder, the extra 
peritoneal approach has several advantages The ureter is more ea'i!' 
exposed and liberated Both the ureter and the portion of the bladder 
presenting the most desirable location for reimplantation are normalli 
extraperitoneal Retroperitoneal drainage is more easily instituted, and 
the danger of disastrous results from leakage or infection is less 

The site of implantation and the way in \\ hich the ureter is made to 
traverse the vesical wall depend, to some extent, on the length ot ureter 
arailable and in vesical resection on the amount of bladder that mu't be 
removed The implantation should be made into the base of the bladder, 
near the original ureteral orifice, when possible Angulation at the 
point of entrance is less likely to occur, and subsequent cathetcrintioa 
if indicated, will be less difficult The ureter should be implanted near 
the top of the bladder only uhen it is necessarj' to preient ten^'on a* 


the point of union 

Mobilizing or straightening the ureter lengthens it and ies.cn> tl 
distance that it must traverse to reach the bladder The addin''”! 
length of ureter made available b> this procedure is considerable T! 
is particularly true when the ureter has become dilated and torti'C- 
because of partial obstruction, which often occurs after disease or fi n 
at the low er end of the ureter Furthermore, the ureter describc> a cr 


siderable arc as it curves outward and backward along the surface o' i 
true pelvis This arc can be straightened to a considerable C'^tent i it 
interfering with the function of the ureter The abundant b’ood 
and the free anastomosis of the ureteral blood ! essels mat c it po 
to free the ureter almost completelj without danger of 
ureter is endangered onl> when the loose fibrous coat i> 'tripp ^ 
In Dodson’s experience the following operation gU'C the , 

factory results An incision is made beginning just above am 
inches (5 1 cm ) medial to the anterior spine of the ilium and m 
downw ard and inward parallel to Poupart's ligament ^ ^ . ( 

is separated from the posterior part oi tlic abdominal v a ‘ ^ , 

dissection from above the bnm of the pelvis dovn to ^ ~ ^ ' 
mediallv to the spine As the pentoncum is rctr”cted med^a ^ ^ ^ 
vessels are exposed and the ureter can be seen a> it pa" - 
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\ci‘-cls ,nd cm I'c. tr'ccd iln.ip the posterior surtace oi the peritoneum 
1 he ureter is freca irom Jit ptritonciim from t\el! abo\e the liiac tessels 
downward to the fistula or m ureteral disease, to the bladder In 
women, It die oiarian et'^els intcrierc with liberation and exposure of 
the lower end o. the urcLer, the} nn\ be ligated and dnided The 
urete- is then dnidcd jusl aboae the fistula or the diseased area The 
lower stump is ligated or excised according to indications An incision 
about an inch (2 5 cm ) long is then made in the posterior wall of the 
bladder, extending iroiii aboee downward as near the original ureteral 
entrance as possible The incision extends to, but not through, the 
mucosa which is carefulh dissected from the muscles of the bladder for 
a short distance on both sides of tlie incision The mucous membrane 
OI the bladder is then incised at the lower end of the incision, a thin- 
bladed hemostat is inserted into the bladder, and the end of a catheter, 
pre\iousl\ passed through the urethra, is grasped and pulled through the 
incision The end of the ureter is beaded, and a small soft rubber cath- 
eter, which has had the end cut off and two small holes made in the sides 
near the end, is inserted into tlie ureter tor 3 or 4 inches (7 6 or 10 2 cm ) 
A suture ot 00 plain surgical gut is passed through the tip ot the beaded 
ureter and tied snugl} to the catheter The distal end ot this catheter is 
then sutured to the tip of the bladder catheter, which is aaithdraaam, the 
end of the catheter m the ureter being pulled out through the urethra 
Fixation sutures are taken through the superficial tissues of the ureter on 
each side about 1 inch (2 5 cm ) from the bevded tip Both ends of 
these sutures are threaded on a small cura e nee e e pom o le 
needle is passed through the inasion and the aesical waU froni ythin 
outaaard As traction is made on the catheter, the ureter is pulled m o 
the bladder until the area pierced by the sutur^ enters ‘he “ici ion nto 
the bladder The sutures are draaam taut and tied on the outside of 
the bladder as mattress sutures With the small catheter in the urethra 

and^a large catheter placed suprapubicaUy. complete drainage and 
and a large assured When the length of the ureter 

absolute immobilization are assurcu „„l-.f m 

does not permit a submucous implantation, the operation differs only m 
that the ureter enters the bladder through a short incision directly 

through the vesical wall 

C.,:£.r-Mcadlaad' reports a oremoma of “.to 

treated by excision and anastomosis of the cut ends The pahent, a 
treated oy -nmoiamed of hematuna An mtravenous pyelogram 

- -- 

Sea* "t,o”n ot the r.fht ureter tins performed, the loner 

/T J e”? T?Tri tlSj'lLtL bT™ 

and Anastomosis of the Cut e.nas, 

164, 1944 
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end of the ureter which contained a ne\i groi\th ivas resected and ana' 
tomosis was earned out The pathologic report and diagnosis of tfe 
tumor were papillary caremoma, 

O Conor, in discussing McClelland’s paper, objects emphaticallj to 
local excision of any tumor of the ureter During the past ti\ eh e i car 
he has operated on 8 patients with pnmaiy papillai^' tumors of the ureter 
In all the cases he performed complete nephroiireterectom} and resection 
of a generous portion of the wall of the bladder No endence of recur 
rence of tumor has been found, and all the patients are liiing and lie!! 

One patient who, about fifteen jears ago, underwent an operation in 
which the kidney and all the ureter except the intramural portion were 
removed, died three years later of recurrence of the tumor in the lesicai 


wall and intramural portion of the ureter 

Six of O’Conor’s patients had undergone partial excision of the ureter 
and kidney for tumor of the ureter elsewhere In all these cases recur 
rence of the tumor occurred in the ureteral stump, and in 2 it occurr 
in tlie bladder Three of these patients had low grade tumors, an , a 
remoral of the ureteral stump and a cuffhke portion of the , 

the tumors did not recur The other 3 patients have died 
of metastasis of the tumor These experiences emp asiz 
curabihtj of primary tumors of the ureter is w 

plete surgical removal of the entire urinan' tree on the imohcd 

the time of the original diagnosis 

7 „co,it»i.«ce -Greene and Ferns,” m a d'scussion of urman ^ 

tinence due to bilateral ectopic ureters, ^ e ^br Hant cure bv tl. 
ectopic ureter will enable the physician to f 
proper surgical procedure, usually to 

miserable as a result of urinarj incontinence, ca „nnm 

continence, and male patients can be If meontmera 

infection b) proper diagnosis and ‘ , ‘i,,ectom\,t»!^<'r= 

persists among female patients after uni a , investigation o‘ i " 

Lteral ectopia is suggested further urob^c inv^^_g^^^^ 
opposite kndne), including exploration if necess ^ ^ , 

Postcatal t/rr/er— Lowsle> ” states that P° i,t.' 

anomab His case was the rVr r t ^ 

ture This is an anomah of the emb^oni ‘ ^jc^clopi vu* ^ 
of the unnarj svstem, because it results from ! , 

,nierior vena cava The preureteric 3 ^ ,epo-tcd ci - 

other anomalies of the retroperitoneal vein. 

&'v: 

iri'i r.« 

fo' Its Co'rcct.o- Grace ^ Ob t- S. .^9 
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fiic touditiCii wi^; i 21 it postniortein examination or 

hbontor\ tli«iectio i m ’ i ( n , f’l 2 : I nu -!e\ s j at operation and 
<‘n!\ in I prcojicratnciv 

Po^toaxil meter nn\ lie [irc-ft ' \ ithout producing sjinptoms 
Seniptonic uiien prcsciu ire 1 iinitral obstruction, uliich mat 
l)e produced b\ prcsnirc exerted In the vein cava on the imderhmg 
ureter or b\ kinking or '<trictiire due to the anomalous course of the 
ureter Stereoscopic rointgcnogrann taken with the patient in the 
anterior, posterior and obliqi e positions aid in the diagnosis The 
roentgenologic appearance is distinctive m the tollovsmg respects 1 In 
an oblique roentgenogram the portion of tlie ureter dorsal to the vena 
cava will impinge against the lower lumliar portion ot the spinal column, 
whereas the nonnallv situated ureter will tall avav trom it 2 The 
postcaval!} placed ureter alwavs is displaced toward, at or even bevond 
the inidlme of the bodv The ureter winding around the vessel, forms 
a sickle-shaped curve, with the convexit} directed superinediall} 
Severe damage to the kidnev in these cases niav necessitate nephrectomv 
Otherwise corrective surgical treatment, namelv, transterence ot the 
ureter from behind the vena cava to its normal position in front ot the 
vessel, is the treatment of choice Only 4 cases m which corrective 
surgical treatment was given were reported previous to Lowslev s In 
3 of tliese, the ureter w as du ided and the upper portion w as anastomosed , 
in I, the division and anastomosis were above the ureteropelvnc junction 

The operation described auns at the preservation of the intnnsic nerve 
supplv to the ureter and correction of the anomai} The ureter is 
severed at its point of entry into the vesical wall, removed from behind 
the vena cava and placed in normal position, and the end is reimplanted 
into the vesical wall 

PROSTVTE 

Cancer Huggins discusses prostatic cancer treated b} orchiec- 

tom} and gives the five }ear results His first senes was composed of 
21 consecutive patients presenting far advanced prostatic cancer as 
defined b} the presence of demonstrable metastatic lesions or local infil- 
tration considerably be}ond the prostatic capsule One patient died of 
pneumonia eight days after operation and was excluded from the studv 
Fourteen patients had roentgenographic evidence of osseous metastasis 
Irradiation was not emplojed, and estrogenic substances were not 
administered until it w as obv lous that a relapse had occurred 

In 2 cases no obvious benefit was deriv ed from orchiectom} while in 
the remaining 18 cases allevnation of clinical s}-mptoms occurred for 
valuing periods In this group of 20 senile men, 2 died as the result of 
intercurrent disease Elev en patients per cent) died in the first tw o 

13 Huggins, C Prostatic Cancer Treated bj Orchiectomi The Hve Year 
Results, I A M A. 131 576-381 (June 15) 1946 
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years alter orchiectomy, and 4 patients died in from thirty -six to sixty 
three months The duration of life in the 15 cases in yihich death 
occurred yy as from three and a half to sixty-three months, and the median 
suniy'al time yyas sixteen months The duration of the remission o' 
symptoms in these cases yvas three and a half to fift} -sey en months, and 
the median duration of improy^ement yvas eleven months The prostate 
yyms soft, small and atrophic at postoperatiy'C clinical examination in 4 
of these 15 cases, yvhile the groyvth of metastatic lesions yyas flourbhinc 
in bone marroyv and lymph gland Fiy'e patients sunned more titan 
five years after orchiectomy , 1 man is in good health but has a mays of 
tumor tissue the size of a hen’s egg in the region of the seminal yc.’clc 
No sign of disease can be detected in 4 patients These 4 patients hid 
eyudence of yvidespread metastasis to bone and an eleyated ley el oi 
serum phosphatase at the time of orchiectomy, m each case, after fne 
3 ''ears the enz)me levels yy^ere lyithin the normal range and the boncs 
shoyy ed equiy ocal or no eyndence of metastasis 

The earlj eyidence of clinical improyement after orchtcewin 
includes the relief of pain, improy'ed appetite, gam in yyeiglit, decrea'co' 
anemia and decrease of size and sometimes disappearance of the pntrarv 
tumor and of the metastatic lesions Occasionally an untreated piticnt 
yvho has prostatic cancer yvill live for more than fiye jears, howeyer, m 
such cases the tumor does not regress but groyys sloyyly An expian’t!'''! 
for prolonged suryual in those cases must be spontaneous androgen 
deficiency through accidental ph}siologic failure of androgen production 
It is still impossible to predict the course of the disease after orchiccto 
at this time ^ 

Hypertrophy — Schaffliauser” reports 313 cases in nhich pt' 
prostatectomy yvas performed The total mortality rate ms 3 8 per ct ^ 
The onginal method of Wildbolz was modified at two points ^ 
prostatic capsule yyas opened b) a boyy -shaped incision, accordin, to ^ 
method of Kirschner, to avoid damaging the extema! ^ ^ 

After enucleation of the prostatic adenoma, the prostatic cap u - ^ ^ ^ 
included in the urethrovesical suture Spinal anesthesia a mini 
according to the method of McGi!! proyed to be the mo't ^ 

anesthesia The perineal yyound closed yyithm fourteen ay^^ 
per cent of the cases Hemostasis carried out according^ to 
method reduced bleeding to a minimum Seyere po-fopc ativc ^ 
rhage occurred m onl} tyyo of three hundred and t.'cntj , 

prostatectomies, including fifteen ex-tracapsular operations o - ^ , 

of the prostate In general, Schafiliauscr is o’ the ' t ' 

importance is attached to the danger oi damaging t c rc i 

14 Scbatib-ai'-cr, P-D P Lcbc Tecr- 5 e 
Pro ‘atekto-’ s be P'oytatahvpertropbie, Hei t- cr r s 

1945 
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lomiation of fistulas, as well as to postoperati\e incontinence These 
complications result from fault} surgical technic and can be preiented 
b\ use ot a well proied method and b) experience Of all the cases in 
which operation was pertormcd b\ Schaffhauser, total incontinence of 
urine occurred in 1 case The nonmodified method of Wildbolz was 
used in that case In 4 cases rectoperineal fistula developed and healed 
spontaneous!} The lormation of rectourethral fistula was neier 
obseri'ed A. urethroperineal fistula occurred in 2 cachectic patients, 
who died shorth alter operation Perineal prostatectomy is supenor 
to transi esical prostatectom} and is worthy of further generalization 

Lazarus states that spontaneous hematuna is a frequent symptom 
among patients w ith prostatism and may \ ar} from the presence of a fev 
ery throc}'tes to the high power field (occult blood) to massne bleeding, 
which ma} at times assume alarming proportions The former occurs 
much more frequently than does the latter Bleeding may be due to 
mucosal ulcerations situated on the opposing surfaces of the lateral 
lobes, resulting from infection or friction, or it may be due to rupture of 
small or large i-ances m the prostatic urethra In other mstances, the 
bleeding ma} be due to conditions extnnsic to the prostate which are 
secondary to obstruction of the vesical neck, such as c}stitis, calculi, 
lydroureter and h} dronephrosis 

Cazitary Prostate — Alfonso and Emilio de la Pena state that 
caMtaiy or diverticular prostatitis was first referred to by Albarran and 
Janet Credit should be given to Luys, of Pans, for having made a 
thorough study of this condition and for having proposed destruction of 
caiities by galvanic current applied through the urethroscope The 
s}Tnptoms of cavitary prostatitis are the same as those of other chrome 
forms of prostatitis, that is, pus and shreds in the unne, hematuria, 
frequency of mictuntion, pain along the urethra and penneum and 
sexual s}Tnptoms The diagnosis may be made by urethroscopic or 
urethrographic examination, the latter bemg the more accurate of the 
two methods Transurethral destruction of cavities has been employed 
successful!} in treatment In some cases penneal prostatotomy ma} be 
indicated Deep roentgen therapy has resulted m definite cure m a small 
number of their cases 

bladder 

Tuvio) — Rose reports his results of treatment of caremoma of the 
bladder w ith open roentgen therapy m more than 40 cases The basic 

15 Lazarus, J A The Significance of Spontaneous Hematuna Assoaated 
with Hypertrophj of the Prostate, J Urol 54 531-538 (Dec.) 1945 

16 de la Pena, A, and de la Pena, E Dn erticular or Cantary Chronic 
Prostatitis, J Urol 55 273-277 (March) 1946 

17 Rose, D K Open X-Ra^ Therap> in Carcinoma of the Bladder, T Urol 
55 267-272 (March) 1946 
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pnnc^le has been, and still is, that % esical caranoma of the in\aq\e t\re 
IS sufficientlj similar to carcinoma of the skin that if direct expo urc to 
roentgen ra3S could be applied as successfully to the bladder as thei ere 
to the skin certain desperate caranomas of the bladder might be ared 
The critical surgical points are removal of all redundant tissue and Lo’d 
mg of the cancer-bearing area of the \ esical nail taut and flat nli.I 
treatment is gi% en It is necessat}’ that the basement area of the caret 
noma be presented as a flat surface to the target so that the roenfeen 
ra) s can be distributed ei enly over and through it 

A most important technical development that has improied Ro c*' 
statistics in the last few years is the removal of redundant tissue, b^oodi 
urine and blood clots from the surface of the tumor, so that the basenvnt 
area of the tumor and its stretched adjacent r esical irall rccene full 
benefit of the irradiation 

This form of treatment is used for iniasne tumors onlj of the mo ' 
desperate tj'pe When the tumor iniohes the base or the side mil 
direct exposure can be given, but when the \ esical outlet is inrad'd 
results are not satisfactorj' by this method Ei en though the carcinom i 
IS large or multiple and coiers the floor and a lateral wall result': mu 
satisfactory’ 


In the earh experimental stages of this work Rose used the treat'iim’ 
only m cases of extreme dysuria and toxicit) caused bi large infiUniti''’ 
carcinoma of the bladder, in uhich definite eiidence of meta'inus \i 
present The relief gained by reduction of the dysuria \nrranted c,'^' 
ation In 3 such cases, although the patients died as the rc "!' c 
metastasis later, the bladder show ed no malignant cells Mtcr so r'* li""'’ 
roentgen treatment u as gn en in cases in u Inch no c\ idcnce oi iimt’’ 
uas present and in uhich the choice of treatment was between ci'tu-m ^ 
implantation of radon seeds, closed roentgen thtrapi or open ro- ^ 
therapy Later, invasue tumors not so large, act which Ro f con 
of a desperate type, that is, those imohing n urctcrnl onlice the tr ^ ^ 
possibh 2 to 3 inches (51 or 7 6 cm ) or more across, wert. 
this method The results warranted further effort ^ 

At first Rose used approximately 1,800 r twice Vo difT'-’ 
encountered in exposing the tumor at the second opcratioi^ 
b\ this method that his best earh results were obtain’d ^ ^ ^ 

approximateh 3,300 r in one treatment and anticip->tcs n , 

“near term” faiorable results in about 25 per cent oi ^ ^ 
expectancy of cure of the \ esical carcinoma but death ru t of 
metastasis is somewhat higher , r 

Jewett and Strong '* discuss the relatioa.hip o, t! t O’ j' ' ^ ,, 

tion of the wall of the bladder bi infiltrating carc” ’>aa <" 

'18 Tewett H J and St-on? G H Car., ^ 

Rdatmn 0 Dtr* o Pe-f‘nt’Oi o tr- P!a<"- a 
Exten’oa a<ta'* J L-o’ 55 a 4-3/3 f r'- 
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to the incidence of local extension and nietastases They made an 
exhaustive sunej of necropsy material They collected 127 cases of 
infiltrating tumor of the bladder in which necropsy had been performed 
but were obliged to eliminate 20 cases because the pathologic material 
was not suitable for this particular study They then undertook to 
determine m these 107 cases the relation of depth of penetration of the 
bladder wall to the incidence of (1) metastasis, (2) hmphatic capillar) 
invasion (incipient metastasis) and (3) perivesical fixation 

First the) separated the cases into three groups according to depth of 
penetration of the vesical wall Group A composed those m which 
tumor cells were confined to the submucosa Group B consisted of 
those m w hicli infiltration had extended into but not through the muscu- 
laris Group C included all cases m which tumor cells had extended 
completely through the muscle coat The) then determined in each group 
the number of cases in which regional or distant metastasis had occurred, 


Potential Curability of Infiltrating Carcinoma of the Bladder 



Group A 

Group B 

Group C 


(Submucosal 

(Muscular 

(Perivesical 


Infiltration) 

Infiltration) 

Infiltration) 

Cases 

3 

IS 

89 

Metastasis 

0 

1 

52 

Penresical lymph onlj 

0 

0 

6 

Perivesical fixation 

0 

0 

8 

Potentially curable 

lOO^i 

86 eSo 

26 


the number in which perivesical lymphatic or vascular invasion onl) had 
occurred and the number m W'hich perivesical fixation of the mass was 
present In each group the percentage of cases wnthout these evidences 
of tumor spread gives them their figure for potential curability The 
number of cases in groups A and B is small probabl) because at necropsv' 
cases for the most part represent late stages of the disease By the term 
“potential curabilit)” they mean to imply onh a theoretic possibilit) 
based on the exclusion of all gross and microscopic evidence of tumor 
spread, actual or incipient, beyond the confines of the v esical wall 

Of the 89 cases comprising group C, regional or distant metastasis 
w'as present m 52 The regional lymph nodes were the site of metastasis 
m 33 instances, the liver m 26, the lungs in 18 and the v ertebral column, 
including the sacrum and pelvas, in 11 Other tissue w'as mv oh ed tw enty 
times but in only 7 7 per cent of the cases without inv oh ement of 
lymph nodes, liver, lungs or bones In 36 5 per cent of the cases in which 
evidence of metastasis was found, the regional l)Tnph nodes were not 
inv'oh'ed 

In 26 per cent of the 89 cases in which tumor cells were present in the 
perivesical tissue, metastasis, I)-mphatic invasion and fixation had not 
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occurred It, therefore, is evident that infiltration of the pemeMcai 
tissue and invasion of lymphatic vessels are not necessanly simultaneou': 
In the 19 cases in which surgical deaths occurred, metastasis was present 
in only 26 per cent, whereas in the group of late cases metastasis iia« 
present in 67 per cent Lymphatic invasion and fixation to neighbonng 
structures, however, brought the theoretic incurabiht)’’ in the first group 
to 63 per cent and in the second to 78 5 per cent, which is extremeh 
high when compared with the low figure of 13 per cent for group B 
Scholl reports a case of xanthoma and carcinoma in a diverticulum 
of the urinary bladder A man aged 59 years had occasional attacks of 
urinary infection and hematuria Cystoscopy revealed no urethral 
obstruction or prostatic hypertrophy A grayish white, tumor-like nia'_ 
in the bladder extended into a fairly large diverticular opening Blood 
could be seen coming from the diverPcular opening At operation a 
tumor mass could be felt in the diverticulum The sac and a segment 
of the vesical wall containing the grayish white area were resected On 
opening the diverticulum, t^vo large papillary carcinomas were found 
The gra 5 ush plaque which extended from the bladder up into the 'ac 
was a xanthoma The other two separate tumors were papillary carci 
nomas of a high degree of malignancy Healing progressed normalli 


A year later no evidence of recurrence was found 

O’Conor in discussing Scholl’s paper on dn erticulum of the Had 
der, emphasized one fact The tendency on the part of urologists wlio 
perform transurethral prostatic resection in all cases to disregard the 
importance of diverticula of the bladder as a symptom-producing faetc 
has been increasing This disregard is becoming widespread and has 
been indulged in by many competent urologists, who advise leaamg th" 
diverticula and merely resecting the vesical neck That this i= go" 
judgment m the case of small diverticula which dram freely is e\idem 
but, if the diverticula are large and do not dram freely, one shoii < 


sure that the diverticulum is not the seat of stone or tumor 

Barringer,-^ in discussing Scholl's paper, reported 2 somewhat 'um 
cases One patient had had infection from the time that he i as a cn c.c 
student until he w'as about 60 years old This infection was cau'C' 
an enormous diverticulum, which extended to the diaphragm anr « 
not possibly be remov ed At that time multiple small infiltrating c 
nomas were present all over the bladder Barringer performc 
pubic drainage at one time late in the course of the disease The p 

died The second patient had complete retention of urine 

examination was made, and it was found that he had an in "’m 


19 Scholl, A J Xanthoma and Caranoma n a Duerticulun oi 
Bladder, Tr Am A Gemto-Lrin Surgeons 37 67-71, 19-4-1 

20 O Conor, V J in discussion on Scholl,*” p 8^ 

21 Barringer, B S , in discussion on Scholl,*” PP SS 89 
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otlierwisc normal bladder Continuous catheterization was necessar} 
for twenh jears after this Suprapubic drainage was then performed 
At that time precisely the same condition was found as m the first case — 
"multiple tumors, small, infiltrating plaques all o\er the bladder” 
Ob\ lOUsU , in some wa\ the infection must ha^ e been a contributory cause 
to the tumor 

Shners-^ presents 2 cases of adranced infiltratue carcinoma of the 
base of the bladder in which bilateral subcapsular orchiectomy was 
performed Striking alienation of subjectne symptoms and apparent 
retardation in the rate of the growth of the tumor occurred postoper- 
atnely He suggests that orchiectomy may' prore a -valuable adjunct to 
other well established procedures 

Malacoplakta — Cristol and Broders-“ report 2 interesting cases of 
malacoplakia of the bladder The name “malacoplakia” (from the Greek 
word malalos, meaning “soft”) was gnen to this pathologic change bv 
^on Hansemann in 1903 This disease is not limited to the bladder, it 
may also affect the ureters, renal pelves and renal parenchymia Its 
importance rests in its recognition and differentiation from mahgnant 
change The cause is unknown Von Hansemann found clumps of 
bacteria resembling Escherichia coli in several of the lesions that he 
examined Grossly or cystoscopically the characteristic lesions appear 
as plaques, which \ary in number, size and distribution There ma\ be 
tw 0 or three, or there may be se\ eral hundred In size the\ v ary from 
nodules as large as mihary' tubercles to confluent lesions measunng 
se^ eral centimeters in diameter The plaques hav e a -v ariable distribution 
and most characteristically are scattered over the entire mucous mem- 
brane They appear as grayish yellow or yellow-brown, flat-surfaced 
areas The majority of the patients are women more than 30 years of 
age who have had frequent bouts of cystitis Unnary frequenev and 
gross hematuria are the most prominent symptoms 

The cases of malacoplakia so far reported are too few for the treat- 
ment to be standardized The authors agree with others in reporting 
fairly good results follow ing fulguration Remo\ al of a source of infec- 
tion, such as a diseased kidney and ureter m 1 case, was followed b^ 
the disappearance of the lesions with their attendant symptoms Other 
authors have used local applications of potassium iodide and autogenous 
vaccines Occasionally, excision of the lesions has been carried out 
when they were considered accessible 

22 Shivers, C H deT Bilateral Orchiectomv in Advanced or Recurring 
Carcinoma of the Bladder with Severe SubjecUve Symptoms A Prelimmarv 
Report J Urol 54 S39-S46 (Dec) 1945 

23 Cnstol, D S , and Broders A C Malacoplakia of the Bladde- Report 
of Two Interesting Cases, J Urol 55 260-266 (March) 1946 
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Rupture — Brooks reports a case of traumatic rupture of unnan 
bladder m an infant months old, who recovered Ashurst report'- 
an analysis of 110 cases, in which the mortality rate avas 42 per cent 
Besley reported 23 cases at Cook County Hospital, in which there vere 18 
deaths and 5 recovenes, a mortality rate of 78 per cent In Campbell’' 
senes of 55 cases the mortality was 35, a rate of 63 per cent Neglei 
reports 215 cases, -with a mortality rate varying from 11 per cent, m 
those in which operation was performed within the first ti\eKe hour' 
up to 52 3 per cent, in those in which operation was performed after 
twelve hours 


After checking the analysis of nearly 1,000 cases. Brooks considered 
his case unique in that the patient was the joungest to recoier from 
ruptured bladder He found records of a patient 2 } ears old reported 
by Huflc and of 3 patients 3 years old reported by other authors In 
1918, an article by Angevine reported a case of fractured pehis vith 
rupture of the bladder in an infant less than 2 years old who recoierc 
The mortality rate is much higher than for rupture of a peptic ulcer if 
operation is performed within trvelve hours, but after twehe hours tic 
rate rises much more rapidly in cases of ulcer The 
ruptured urinary bladder has not been stressed in tevtboo ® 
average physician does not realize the seriousness of the con 1 1 
The etiologic factor in rupture of bladder may be of the to o\\ J 
types trauma when the bladder is more or less distende ’ 

an accident with a full bladder, penetrating wounds, such as a gi' 
stab and shrapnel, fractured pelvis, or any violent J 

disposing factors are intoxication, hypertrophied prostate, 
stricture of urethra or any other condition that may m _ ^ 
urination Symptoms of intrapentoneal rupture of ^ le un 
are similar to those of rupture of intestines or of any ho 
as the stomach, vithin the abdomen The most importan p 
diagnosis IS a histoiy of not having voided since " 

point led to the diagnosis in Brooks’ case It is ^ 

a patient to void, because if there is ^ r 
urinary' secretion while the patient is in shock ^rc fl) ^ 

operation counts in the mortality rate Diagnostic p k 

history of accident, (2) inability' of the patient to ^ oi a 
in the abdomen and ngidity Diagnostic aids are (ty 
examination to determine avhether the pelvis is ^ 

of sterile opaque solution into the bladder and ( ) 
the bladder and roentgenologic examination of the p 

position , r '' 

R E Traumatic Rupture of Unnan Blad^r , 

and One Half Months Old i ith Reco.en J Urol 55 363 
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The patient, aged 3 months, had been m an automobile ^\reck the 
preMOUs night (about eighteen hours earlier) and had not \oided since 
The child as in shock and uas cr) ing as if in severe pain The abdomen 
was rigid and distended Catheterization \ielded no unne The roent- 
genogram did not reveal fracture or the pelvas or an} other bones but 
showed a tremendous amount of gas in the intestinal tract Brooks 
injected 20 cc of diodrast into the bladder The solution was immedi- 
atelv disseminated throughout the abdominal cavah 

The diagnosis of ruptured bladder was made, and transfusion of 
150 cc of atrated blood in the jugular vein was given at once The 
patient was prepared tor operation, which was performed twentv hours 
after the acadent 

An inasion was made low m the midline The pentoneum was 
opened and much urine aspirated from the abdominal cavnt} There 
was a rent 5 cm long m the dome of the bladder Brooks closed the 
pentoneum and placed a no 16 Folej catheter in the bladder and a 
small piece of rubber dram in the space of Retzius A small catheter 
was placed m the urethra for drainage The patient began taking 
nounshment the next dav The tube and catheter were removed on 
the sixth da}, and the patient began voiding within a few hours 

Foreign Body — Bors and Bow le discuss the migration ot foreign 
bodies and report a case of migration of a shell fragment into the 
bladder A 23 }ear old white soldier was wounded b} hand grenade 
The shell fragment hit him m the nght thigh, causing a compound 
comminuted fracture of the nght femur m the middle third Stereo- 
scopic roentgenograms revealed a metallic foreign bod} m the pelvis, 
well outside the outline of the bladder Later the patient had shght 
hematuna About a w eek later he noticed slight burning on mictuntion, 
terminal dysuria and frequenc} S}Tnptoms increased but did not 
become severe A splinter could be felt just under the skin left of the 
radix perns Roentgenologic examination revealed a metallic foreign 
bod} surrounded b} several concentric la}ers of calaum in the region of 
the bladder This diagnosis of calculus in the bladder was confinned 
by cystoscop} The calculus containing the metal spbnter w as remov ed 
by suprapubic approach Spinal anesthesia was used 

The important feature in migration of a foreign body is the free 
interv'al between injur} and the first onset of unnarv sjTnptoms which 
indicate mvolv ement of the bladder It is hkel} that the end ot the free 
interval marks the onset of penetration The interval m this case was 
about five months This corresponds to the reports on the migration 

23 Bors, E , and Bowne, C F Migrabon of Foreign Bodies v ith Report of 
Case of Migration of a Shell Fragment into the Bladder, J Urol 55 358-362 
(April) 1946 



236 


ARCHIVES OF SURGERY 


of pegs or pins used for the repair of fractures of the hip joint, whereas ra 
a case of bullet penetration the interval was five years 


SCROTUM AND TESTICLE 

Tiauma — Swersie"® presents 2 cases of uniform simultaneous 
swelling of the testicle and epididymis on the left side following bla't 
injury It is suggested that this type of injury may produce tendon 
about the external inguinal ring, which in turn impedes arculatorv 
return from the scrotum This condition probably is diagnosed ep' 
didymitis or epididymo-orchitis without due consideration of the cau e 
The term “blast scrotum” would seem more appropriate 

Tumors — Loiviy, Beard, Hewit and Earner give an anal) sis of 
100 cases of tumor of the testicle They state that this is a di'ea'e of 
early adult life and that many cases of the condition have been seen m 
the military service Treatment in 100 cases of teratoma of the tcstice 
was in general by the same method, that is, by orchiectomy follow c 
by' deep roentgen therapy It is believed that this group of cases, luj 
proper subsequent follow-up, will serve to test the efficacy of this met 
of treatment Tumors of the testicle comprise approximately 4 per cen 
of all malignant lesions of the gemtourinary system in civilian hospi a 
In an Army general hospital, where a great majority of the patien s ar 
between 20 and 40 y'ears of age, the disease is seen with grrater 
quency In the first 27,000 admissions to this Army general hoT 
100 cases were observed Teratoma of the testicle represente . 

mately 70 per cent of all neoplasms of the gemtourinary sjs cm 

7 86 per cent of all malignant tumors H tl 

For many years there has been diversified opinion regar j 

classification of teratoma of the testicle The ije 

by the majority of urologists is that suggested by Ewing, ase 
microscopic appearance or cell type of the tumor c‘ 

of the testicle are considered to arise from a cell whic is 
producing tissue resembling that arising from any or a 

Since adult teratomas are derived from a cell capable of^P __ 
any tissue onginatmg from the three germinal t, 

adult rudimentary organs Cartilage, muscle ^ ir 

hair follicles, fibrous tissue and bone are found m ® ^ <. r 

quency These tumors must always be considere 
though malignant tissue is not found after careful scare ^ ^ , 

26 A K. Un.I.itral ScroUl S, .11»S 'H- 

A S,-.d,on,e. J O,o. =6 f f ..d I <■ ^ ' 

27 Lowrj, E C , Beard, D E.. Hew it L. " - * I ' 

the Testicle AnaKsis of One Hundred Cases, a Pr 

55 373-384 ('\pnl) 1946 
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Mixed t}pe tcntomas are similar to adult teratomas but contain 
malignant tissue in the form of embrjonal carcinoma, seminoma or 
adenocarcinoma Bj far the commonest testicular malignant lesion is 
embixonal carcinoma IMicroscopically the tumor consists of a uniform 
large, round, pol 3 hedral cell iMth an abundant clear cytoplasm Semi- 
nomas are usuallj of tlie single cell tj-pe but were noted in mixed 
tumors in this series of cases on ti%o occasions Microscopicallj the 
tumor IS little different from embnonal caranoma Adenocaranomas 
are composed of a homogeneous cellular structure having a tendency 
to\\*ard formation of aheoli In some of these tumors of apparentl} a 
single cell tjpe careful search of many sections uill sometimes reveal 
adult elements, but in many instances no such adult tissue can be found 

The chief complaint in 86 per cent of the cases reported herein was 
“painless sw elling of the testicle,” w hich in most cases w as accompamed 
w ith other sj mptoms referable thereto, such as hea\nness m the scrotum 
and the mechanical interference of the enlarged testicle during exerase 
Six patients in this senes complained of pain in the affected testicle, the 
pain varying from dull ache to sharp incapaatating pain These cases 
w ere all of the tj-pe w ith a history of sudden enlargement of the testicle 
w ithin a few' daj s prior to the onset of pain The diagnosis of teratoma 
ot the testicle can, with few exceptions, be made wnth accuraty by 
ply sical examination The enlarged testicle mv anablj* mamtams the con- 
figuration of the normal testis, no matter w hat size it attains The tumor 
is usually of umform consistency and is firm and rubbeiy The 
affected organ is stony hard, chiefly in the adult t^yie of tumor The 
successtul management of teratoma of the testicle depends mainly on 
earl} diagnosis The average interval in these cases between the first 
sv mptoms noticed by the patient and operation was ten months 

Malignant lesion of the testicle may be confused with epididjmitis, 
orchitis, hydrocele, hematocele, torsion of the cord, tuberculosis and 
syphilis of the testicle Acute epididymitis, torsion of the cord, hema- 
tocele and orchitis are assoaated with severe pam and testicular tender- 
ness and occasionally with fever and leukoc}'tosis Tuberculosis is 
assoaated with p}’una and induration of the prostate and vesicles 
Tuberculosis is practically never pnmary in the testicle, and a focus 
can usually be found in the lung or elsewhere in the unnaiy tract 
Hydrocele is a fluctuant tumor which transiUuminates hght except in 
the chronic thick wall type. H}drocele, both acute and long standing, 

IS an elongated tumor, and almost never is the normal contour of the 
testicle preserved S}philis of the testicle produces a hard, irregular, 
painless tumor, vv hich, assoaated with a history of a pnmaiy lesion and 
a positive serologic reaction of the blood, leads to the correct diagnosis 
Hematocele is painful in the acute phase, and a histoiy of trauma usuallj 
can be eliated The quantitative analysis of the unne for prolan A has 
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proved to be a \aluable ac|junct in the diagnosis ot these tumors in 
some clinics Not only is the diagnosis made, but the t}pe ot tumor 
IS said to be predicted ivith a fair degree of accuracj 

Metastasis from teratoma of the testicle is prone to occur earl) and 
is, M ith rare exceptions, by i\ a) of the lymphatic i essels The I 3 mphatic 
drainage of the testis is almost entirely to the periaortic nodes The 
mam 1 ) mphatic channels accompany the spermatic r essels Irom the 
testicle through the cord as far as the level where the vessels cro'i 
the ureter, and from here they lead directly to the periaortic node-- 
from the level of the bifurcation of the aorta to the celiac a\is at a 
region near the renal pedicles In this series of cases, metastasis uas 
found to have occurred in 32 cases, invanably by way of the 1 ) mphatic 
vessels avith the exception of 1 case, in avhich the patient died iihcn 
the a ena car a w as in\ aded by direct extension of metastatic lesions alons; 
its course The patient died of pulmonary embolus 

In this group of 100 cases treatment in general uas b) the same 
method, that is, after the method described by Dodson, in ivhicli the 
testicle uas removed after ligation of the spermatic cord at the le\el 
of the internal inguinal ring An incision is made parallel to the inguinal 
canal on the affected side, 6 to 10 cm in length, depending on the size 
of the affected testicle The incision is not extended into the scrotum 
and the external oblique muscle is divided m the line of its fibers fo' 
an equal distance The spermatic cord thus exposed is ligated at the 
le\ el of the internal inguinal ring before the testicle is disturbed The 
testicle is then, by gentle traction, delivered into the uound and remoicd 
In this series of cases a more radical orchiectomy, with dissection oi 
the lymph glands on the affected side, uas not performed Since in 
many cases metastasis to the opposite side had occurred, h mphatic 
dissection on the affected side is not considered a curatnc procedure 

Roentgen therapy is generally started as soon as the patient «n 
be comfortabl) transported to that department (as a rule, tlirce to 'o 
da)s after operation) 

The results of the treatment in this senes of cases to date liaic e i 
somewhat discouraging Twenty-four patients on admission iia' 
nitel) demonstrable eiidence of metastasis, and in 2 other casci me 
tasis occurred while the patients were in the hospital Su 
examination re\eals that 12 additional patients now haie demon ra^^ 
evidence of metastasis When roentgen therap) was administcrc 1^ 
metastasis had occurred, in only a few cases did the size ^ 

appreciably or the metastatic mass disappear When an , 

was obtained the growth subsequent!) recurred In se%eral ca'c? 
advancement of the disease was noted dunng the ° ^ g ^ , 

ment Fourteen of the patients are now dead, an adciitio^ ^ 

bedridden and are dving from the disease Sixtv -eight 0 tm 1 



SCHOLL LT 4L—Rrj ICIl Of LROLOGIC SURGERY 239 


^re no\\ Ining and ^^ell and are at the time of this report without 
CMdence of metastasis The length of time that has elapsed since 
operation m these cases ^arles tiom a fe\\ weeks to three 3 ears All 
these patients were treated as previousl} indicated b} orchiectom}' and 
roentgai therap} 

Barringer discusses the prognosis m teratoma testis Earl}-^ simple 
orchiectom} is necessaiw' to pro\ide a pathologic diagnosis With tlie 
exception of the rare cases in which an extremel3 high output of prolan 
B indicates the presence of chorioma, there is absolutel}' no sure method 
of making a preoperatn e diagnosis It does not seem to matter, so far 
as the final outcome is concerned, whether the testicle is remo\ed 
immediatel} or some weeks after irradiation 

Barringer has re\ lew ed the pathologic material obtained at operation 
There were 69 cases in all Of these there were 55 cases of seminoma 
(SO per cent) and 12 cases of adenocarcinoma (17 per cent) In 31 
of the 55 cases of seminoma (56 per cent) the patients were well for 
fi\e 3 ears or more, and m 9 of these 31 (29 per cent) metastasis had 
occurred Of the 12 patients who had adenocarcinoma 10 (83 per 
cent) were well for five 3 ears Four of the ten adenocaranomas (40 
per cent) had metastasized These figures emphasize that surprisingl3’' 
few patients with metastasizing seminoma surviie, whereas a relativel3 
high percentage with metastasizing adenocaranoma surn\e for more 
than five 3'ears 

The l3Tnphatic vessels of die cord are not often invaded by the 
testicular tumor If metastasis occurs b3" wa3 of the l3Tnph channels, 
generall3" the channels do not become involved but the glands be3ond 
do If there is direct invasion of the l3Tnph channels, this is shown 
by the pathologic examination of the cord m the removed testicle or 
by teratomatous groivth at the site of the stump of the cord occurring 
sometimes after the operation If the l3"mphatic i essels of the cord are 
involved, the prognosis is much graver The most important parts of 
the physical examination are examination of the abdomen for masses 
and of the left supraclavicular region for involvement of a single node 
A roentgenogram of the thorax ma3’- reveal ewdence of metastasis to 
the lung One examination rarely done (and it is strange that trained 
urologists should neglect this) is rectal examination In a few cases, 
perhaps 1 per cent, the penprostatic lymphatic vessels are the site of 
masswe metastasis If such metastasis is present, the prognosis is 
naturally graver 

The site of invoh'ement of regional nodes m 37 cases m which 
necropsy was performed w^as as follow's inguinal, 4 cases (10 8 per 

28 Bamnger, B S Prognosis in Teratoma Testis Tr A.m Genito-Unn 
Surgeons 37 197-206 1944 
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cent) , pehic and ihac, 14 cases (37 9 per cent) , lumbar, 20 case^ 
(54 16 per cent) , celiac, 21 cases (56 87 per cent) , mesentenc, 7 case, 
(1895 per cent), mediastinal, 18 cases (487 per cent), bronchial, 13 
cases (352 per cent), and cervical, 13 cases (35 2 per cent) 

A tumor of the testicle rarely metastasizes to the inguinal nod^. 
unless it has perforated the tumca vaginalis or capsule of the testicle 
In se\eral cases enlargement of these nodes appeared after operation 
Barringer states the belief that involvement of the inguinal nodes mai 
be the result of cutting into the teratoma u ith the resultant implanting 
of tumor cells m the operative wound and a secondary im oh ement of the 
inguinal glands The skeleton was involved in 4 cases (108 per cent) 
Appendical Torsion — ^Vermeulen and Hagert}'"” report 2 ca'cs of 
torsion of the appendix testis (hydabd of hlorgagni) The} state tfiat 
unless it IS realized that the seventy of symptoms produced b) torsion 
of this minute structure may be out of all proportion to the size of the 
appendix tesbs, it may easily be mistaken for other intrascrotal disease , 
such ss acute epididymitis, acute orchitis or torsion of the spermatic cord 
In other instances a diagnosbc mistake may be made because the initial 
s5TOptoms somefames focus attenfaon on the lower part of the abdomen 
and little is present to indicate that the lesion is inside the scrotum In 
general, how ever, the symptoms are those of torsion of the testis 
Vermeulen and Hagerty made a stud}' of the anatom^ of the appenda 
tesbs and state that grossly it is a small ovoid or flattened tab of pale 
gelatinous bssue, varying from 1 mm to 1 0 cm in diameter It i' 
attached to the tunica albuginea by a short pedicle In at least hah o 
the speamens examined, the pedicle was sufliaently long and mrro 
that it could have undergone torsion 

Microscopically the appendix testis is made up of loosely arranged 
connecbve tissue moderately nch in blood vessels In the connect!' e 
bssue of some speamens were seen spaces of vaiying size apparent 
lined with endothehum and frequently containing precipitated alburaia 
ous matenal These structures had more the appearance of bm, a 
channels than of the remnants of epithelium-lined tubules All the app'n 
dixes testes were covered b} tall columnar epithelium, 
somebmes abated This epithelium became continuous with 
columnar epithelium of the tunica albuginea The epithelial co i ^ 
of the appendix testis and the lining of the epithelial inclusions cw 
resembled the lining of the distal end of the fallopian tube of t| c ea-^ ^ 
This would be ex-pected, because the appendix testis is derived irrai ^ ^ 
cranial end of the mullenan duct, which in the female o-r 
fimbnated end of the fallopian tube 

29 Vermniler C W, and Hasrerli, C S ^o'S oa a l‘’« 

(Hvdatid 01 Morgacai) Report of Two Cases vath a -,1-. o 

iiratom J Urol 54 4S9-46S (\'o' ) 1945 
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Oi chilis — Burhans*''’ discusses the inflammation of the testicle m 
mumps and states that it is not pnmaril}' orchitis but an acute hydrocele 
around tlie testicle, which causes strangulation of the testicle, m contra- 
distinction to a slow -forming hjdrocele This acute process causes 
strangulation, acute inflammatory' edema and ultimate fibrosis and atrophy 
of the testes If a small scrotal inasion is made dunng tlie acute 
orchitis, acute hydrocele is encountered The fluid m the tunica I’agi- 
nahs IS under extreme pressure and has a viscid yellowash color If 
drainage is accomplished at this time, no further therapeutic measure is 
needed and the temperature cune simulates that m cnsis of pneumonia 
If drainage is delayed until acute swelling and fever haie de\ eloped, 
the acute tension and pressure of the hydrocele are not present and the 
testicle IS blackish m appearance On masion of the capsule or timica 
propria and tunica albuginea, the testicular tissue presents an appearance 
of bulbous edema and inflammation Burhans suggests masion and 
drainage of the acute hydrocele m early’ cases, wnth remo\al of the 
dram m forty’-eight hours In late cases incision of tlie tumca laginahs 
and incision and drainage of the tunica propna and tumca albuginea 
should be employed General anesthesia induced wnth pentothal sodium 
is the anesthetic of choice 

OTETHRA 

Lmtgen and Herbut,^^ m a dimcopathologic study, sectioned and 
studied 100 female urethras and the urethras of 16 newly born full 
term or premature male infants Measurements were taken of the 
prostatic urethras of 40 men None of the female urethras studied 
showed evidence of obstruction Glands were foimd m every case in 
the anterior part of the female urethra and m 65 per cent of the posterior 
part of the female urethras Seventy-six of the 100 female urethras 
show’ed inflammatory reaction histologically The cause or causes of 
the inflammation were not apparent Postenor urethral glands, preiious 
catheterization or cervical inflammation did not appear to be a contribut- 
ing factor 

Diverticula — ^Herman and Greene state that despite attention which 
has been paid to urethral diverticulum in the female the ongin of the 
condition remains obscure The average age of patients is about 40 
y’ears The majority are marned and have borne one child or more 
The condition is relatively commoner among Negro women, probably 
owing to the greater frequency and neglect of urethral infections and 

30 Burhans, R. A Treatment of Orchibs of Mumps, J Urol 54 547-348 
(Dec.) 1945 

31 Lmtgen, C, and Herbut, PA A aimcopathological Stud\ or One 
Hundred Female Urethras, J Urol 55 298-303 (March) 1946 

32 Herman, L, and Greene, L B Dwerticulum of the Female Urethra, 
Tr Am A Gemto-Unn Surgeons 37 297-311, 1944 
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poor obstetric care Calculi occur in assoaation with dnerticula m 
17 per cent of cases, the majority developing in situ from urinarj crjstah 
Ammonium phosphate is the commonest constituent of sucli stones 
Migratory urinary calculi rarely find their ■way into dnerticula and 
grow by accretions Like foreign bodies they may become impacted 
behind urethral strictures, causing periurethral abscesses, the resulting 
cavities being classified as diverticula Among the 63 cases in this 
report, 4 were complicated by two or more stones and 7 bj single 
stones A most unusual case in which thirteen ammonium phosphate 
stones were fitted together to form a mass the size of an oniigc is 
described 

Urethral diverticula in the female maj be silent or giie rise to most 
insignificant symptoms This is true especiall}' i\hen the sac is small 
and uncomplicated, provided with a large opening and situated beneath 
the anterior third of the urethra On the other hand, the sjinptonis 
may be severe In most cases mild aesical irritation iMth disiirn 
frequency and urgency of urination results Obstructne simptom' 
including urinarj' difficulty, acute and chronic retention, dribbling and 
true or paradoxic incontinence are rather rare and more IiKeli to occur 
when the sac is large and springs from the deep segment of the urethra 
they are rarely due to associated urethral stricturing The simptoni 
directly referable to uncomplicated diverticulum is a painless lump m 
the vagina, avhich the patient may have discovered accidcntalh and m 
rare instances, may ha\e noticed that it increased in size during unnatioa 
and reduced in size thereafter or that it could be emptied bj pressure 
The inflammation of the sac is likely to be associated vith pain m tlic 
urethra, pain on urination and during coitus, soreness in the aagina oa 
sitting or walking and, in some instances, purulent urethral discharp 
Spontaneous urethral hemorrhages may onginate from ulceration or a 
complicating neoplasm onginating from the sac wall Referred s\mp^ 
toms comprise rectal irritation and pain referred to the peKis, h®' 
region, back and along the course of cither ureter 

Dnerticula of the urethra are often overlooked either (1) 
suggestiac sjmptoms and signs are wanting, (2) because certain co^ 
plicating lesions such as urethntis gne rise to mam of the svmp 
commonlv occurring in association with dnerticula or f3) ^ 

examination fails to disclose the condition The diagnosis n 
enough in cases m which a suburethral mass is found that ^ 

pressure with the discharge from the urethra of mticod, pm"'- 
blood> fluid Howeier, the sac may be collapsed at the time o 
nation and therefore impalpable or, if distended ma, fai to r 
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because tlie orifice is occluded or the sac filled i\ith a neoplasm or 
thick, mucopurulent secretion 

The majont} ot dnerticula are about the size of an English ^\alnut 
and attached to the floor of the middle third of the urethra Then 
size ^arles from that of a pea to that of an orange and maj empty into 
the urethra at anj le\el The anterior third of the canal is rarelj 
iinohed, i\hile comparatuely feiv diverticula empt} into the proximal 
segment In the latter e\ent the sac maj burrow beneath the sphinc- 
teric and trigonal areas, rendering operation more serious and difficult 
In 1 case, the sac encircled the urethra Acute inflammation of the 
sac and surrounding tissues may lead to closure of the orifice and pre- 
clude instrumental studies, m which event the lesion may be diagnosed 
as simple abscess and treated b} incision and drainage 

Roentgenograph) , urethroscop) and urethrograph) are emplo\ ed not 
onl) to assist m and to confirm diagnosis of du erticulum but to determine 
the size and location of the orifice or orifices, the size, location and form 
of the sac, whether it is unilocular or multilocular and whether it is 
smooth w ailed or w ith filling defects suggesti\ e of neoplasm 

Satisfactory visualization of the onfice of a dn erticulum, which 
mat be small and, whateter the size, obscured by redundant tolds of 
mucous membrane, is best accomplished by emplotment of a direct 
tision water-dilating urethroscope, which permits inspection of the entire 
circumference of the distended urethra at all let els Herman and Greene 
find oblique, indirect and right angle telescopes unsatisfactort tor this 
purpose The onfice is usually round and smooth and often situated 
slightly lateral to the midline, but it may be hnear and irregular In 
some cases there are ttto or more small opemngs, the involved area 
presenting a cnbnform appearance Roentgenologic visuahzation of a 
soft shadotvgraph catheter or opaque medium introduced into the catu^ 

IS a useful diagnostic measure but less so than cystourethrograph\ 

With few' exceptions diverticula should be remoied through the 
lagina This compnses (1) introducbon of a Foley catheter, (2) 
exposure of sac through an adequate inasion in the ^aglnal wall, (3) 
mobilization of the sac to the area of its urethral attachment , (4) exa- 
sion of the sac close to the urethra, (5) caretul closure of the linear 
defect in the urethral floor, care being taken to include in the sutures 
a narrow' margin of the urethral wall on either side, the defect being 
closed in tlie long axis of the urethra (imersion of the tissue is to be 
avoided) , (6) if possible, the bnngmg together of the separated laiers 
of \aginal fascia independent of the laginal mucosa as a means of pro- 
viding maximum support, and (7) the trimming of one vaginal flap 
so that w hen brought together the suture lines w ill not be supenmposed 
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hypertension The possibility of cure in a given case is influenced to 
a great extent by the duration of the hypertension, inasmuch as ni 
chronic hypertension irreversible vascular changes ma) have occurred 
in the opposite kidney which will prevent a return of the blood pressun 
to normal 

There is accumulating considerable clinical evidence which will aid 
in evaluation of nephrectomy for the treatment of hypertension as'o 
ciated with vanous unilateral lesions of the genitourinary tract lini 
lateral atrophic pyelonephritis apparently offers the most pronii'e oi 
cure b} that means Patients who have tuberculosis, renal neopla'-ni 
and renal calcuh with infection also may be benefited by this operation 

A careful evaluation of changes in blood pressure following ncplircc 
tomy IS essential No patient should be considered cured until he 
has been followed up for at least a year, since postoperatu e rest in W 
and removal of toxic irritants contained within such diseased kidneis 
can cause a temporary fall in blood pressure 

URINARV INFECTION 

Proteus infections in general and those of the unnar) sistcni m 
particular are discussed by Stul,®' based on his experience with tnat 
ment in 22 cases Proteus infection of the urinary system is rare t 
pathogenesis, which corresponds to that of colibacillary infection, b 
discussed Mixed infections of Escherichia coh and the coccal group 
occur at least as commonly as those caused solel> b) Proteus lulgaris 
Cystitis and pyelitis with secondary formation of concretions and po^t 
operative infections of the bladder and kidne}s occur more ircqiicnt 
than proteus cjsUtis and proteus pjehtis 

In some cases proteus infection is onl} a Iiarnilcss postopcr'imc 
complication, usually, however, it is a severe disease Lc3= ' 
leads to the loss of a kidney, and it may even result in death o ^t^^ 
patient The disease is generally tenacious and resists thenpi 
best results are obtained bj surgical intervention (removal oi calc i ^ 
nephrectomy) if this is possible The usual urimrj disin eew ^ 
lavages and chemotherapv rarely affect the infection Vaccine t 
IS often efficacious Cicatnzation in simple or postopierativc inlCw^ 
maj be extensive Toxic sjanptoms are common and imv be 

Strain-’ reports that trichomonas infection in malt- b fo'n 
than IS generallj realized \ freshlj voided warm 'p'cmun rr- ^ 
examined before the diagnosis can be excluded ^ ^pecin > 

37 Stub T Die Harm cesmfektion mit Bact Pro'evs Ha-"' H 

acta 12 638-657 (Dec) 1943 _ , 

38 Strain R E Trichomonas in tl e ^^a!c J Uro’ 54 -tS - - 
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has stood for a short tunc is not satisfactorj' In 3 cases m i\hich the 
patients were bo\s less tlian 6 }ears of age no pus cells were noted in 
the urine \Vhen treatment with calcium mandelate was given sjmptoms 
were rehe\ed and trichomonas disappeared Treatment in cases in 
whicli secondar} infection has taken place is less successful, probabl} 
because of failure of contact of the medication with the trichomonas 
In such cases it should be suspected tliat trichomonas are being harbored 
111 small abscesses of the prostate, and drainage of these abscesses wall 
be necessari for cure 

TREATMENT 

Irmisch,^“ in a stud} of peniallin therapy for sulfonamide-resistant 
gonorrhea, found that in 200 (41 4 per cent) of 483 cases of gonorrhea 
smears and cultures were sterile after administration of one of the 
sulfonamide drugs for five days In 283 cases (58 6 per cent) the disease 
w as resistant to the sulfonamide treatment received dunng the prescnbed 
fire da} course In 271 cases, or 95 8 per cent, of tlie 283 cases ot 
sulfonamide-resistant gonorrhea, smears became stenle after 100,000 
units of penicillin had been administered as descnbed In the 12 remain- 
ing cases the condition responded to administration of additional penicillin 
and resulted in an oier-all rate of cure of 100 per cent The lignin 
test IS described, since it is thought to be of \alue in the detection of 
concealed sulfonamide therap} 

Allemann and Krnvaczek report 600 cases of subacute and chronic 
infections of the unnar}" tract, treated writh silver chloride Metem 4 per 
cent, a Sw iss preparation Eight} -five per cent of the patients recov ered 
after short periods of treatment There were no cures obtained when 
residual urine w'as present if the infection was tuberculous 

Exley “ states that penicillin has a definite v alue in the treatment 
of pyogenic coca in the urmar} tract With few exceptions, organisms 
unable to inactivate peniallin w ere susceptible to its action, if free urmar} 
drainage w as present and anatomic abnormalities w ere prev lously ehmi- 
nated Ample doses should be giv en to prev ent dev elopment of resistant 
strains by the organism The successful treatment of staphylococcic 
infections requires twice the dose necessar} for treatment of streptococcic 

39 Irmisch, G W Penicillin Therapv for Sulfonamide Resistant Gonorrhea 
J Urol 55 306-308 (March) 1946 

40 Allemann, R and Kriwaczek E Die Behandlung intektioser Erkran- 
kungen der Hamwege mit Silber Metem extern (Silberchlorid Metem 4%) 
Schweiz med Wchnschr 76 9-12 (Jan 5) 1946 

41 Exlev, M Penicillin Treatment of Unnarv Infections Caused bi Pjogenic 
Cocci A Report of One Hundred and One Cases J Urol 55 435-439 (April) 
1946 
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infections Exley’s best results were obtained with a daily dose of from 
200,000 to 350,000 Oxford units for from three to six da} s The local 
use of penicillin was found to be an excellent adjuvant in postoperatiie 
treatment in 3 cases 

eeiter's disease 

Sargent discusses Reiter’s syndrome and presents 3 cases in whidi 
the urologic aspect of the typical symptomatic triad of arthntis, conjunc- 
tivitis and urethritis was striking and the urethritis had extended until 
severe cystitis was present The cause of the disease is unknown, and 
no treatment which materially affects the course of the disease has been 
found Sargent suggests the term “idiopathic blennorrheal arthritis" 


42 Sargent, J C Reiter’s Sjndrome, J Urol 54 556-564 (Dec.) 1945 
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BURNED AND TRAUMATIZED HANDS 

LIEUTENANT COLONEL J EDWARD FLYNN 
MEDICAL CORPS ARMY OF THE UNITED STATES 

TV/T A.JOR surgical conditions ot the hands befalling soldiers are com- 
moil and present a most serious problem There are tuo mam 
groups into uhich these problems nia\ be classified (1) bums and 
(2) trauma 

Burns and trauma of the hands are particularl 3 important because 
of the loss of function uhicli frequentl} follows these conditions Bums 
and trauma to other parts of the bod} ma} often be considered as 
problems m healing and cosmetics, but rarel} do the} present prob- 
lems in function as complex as the function of the hands From tlie 
time that first aid is administered, function of the hands must be con- 
sidered Otherwise disaster is met 

BT.RNS 

First degree bums and second degree bums, unless extremeh 
extensile, are rareh serious problems Burns imohing all the laters 
of the skin and those mrohing skin and deeper structures are most 
serious The so-called third degree burn will be especiall} considered 

The Arm} makes great effort to prerent bums b} emphasizing the 
dangers associated with handling gasoline and other inflammable mate- 
rials and br instituting suitable safetr measures Howerer, in modem 
warfare, with flame throwers and high explosnes, bums are ineritable 

Burns of the hand most often accompam burns of other parts of 
the bodr In the earh management of a bum casualtr the pnman 
considerations are (1) prerention and control of shock (2) preven- 
tion of contamination of the surface of the bum during treatment and 
eracuation and (3) application ot a sterile pressure dressing on the 
burn 

Initial Cate — In the initial care of the patient pain is controlled 
b\ morphine In extensne bums a ^2 gram (30 mg ) dose ot morphine 
ma} be necessan In shock, anoxia ma\ be present and large doses 
of morphine are dangerous In such circumstances the dose should not 
exceed 14 gram { 15 mg ) In shock, absorption ot morphine gi\en 
subcutaneoush or intramuscularh ma} be delar ed in w Inch case 
repeated doses of morphine should be gnen with caution Reliet ot 
shock and improvement m peripheral circulation mar lead to rapid 
absorption and or erdosage it administration of morphine has been 
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repeated in such cases Careful intra\enous administration of morphine 
5ias the advantage that pain is more promptlj and certain!} controlled 
and the danger ot overdosage from repeated subcutaneous or intra 
muscular administration is nullified A dosage of ^ to ^ gram (10 
to 15 mg ) given slow!} in 10 cc of sterile vvater or isotonic 'ohition 
of sodium chloride and repeated as necessary is perhaps the >nfc t 
method of intravenous administration of morphine 

Eari} therapy for replacement ot plasma is instituted If evacintioi 
cannot be carried out quickly to a place for definitive therapy, admin 
istration of plasma is started as part of the first aid measures It 1 
or 2 units of plasma are given earl}, even in the first half-hour, live- 
ma} be saved Quantities of plasma up to 12 units may be required 
in the first twenty-four hours for extensive bums If a patient i' m 
shock when administration of plasma is started, the first 2 or 3 unit 
should be given rapid!} The best laboratorv methods for invc.tigvimg 
the severity of shock are determination of the red blood cell count 
hematocrit reading, specific gravity' of the blood and liemoglobm con 
tent of the blood These determinations govern the quantitv of ph nn 
to be giv'en Determinations of blood chloride, potassium and pro'em 
levels and carbon dioxide-combining power are of value 

From the first, efforts should be made to prevent contamination o 
the surface of the burn b} organisms from the nose and throat Pcf 
sons handling a patient should alwa}s be masked Aseptic technic wid 
gloves and instruments, if possible, should be used at all limes 

A’o cleansing or debridement is attempted in the field This pm 
cedure is performed m hospitals, where complete facilities for dcfiniim 
treatment are available A fresh bum is covered with a sterile p^c 
dressing, and the patient is evacuated to a hospital for dcfinifiic trn 
ment as quicklv as possible Boric acid ointment or petrohlum i ' ' 
applied to a grossl} contaminated bum, because thev coniphca'C 
later cleansing of the burned surface If a local application t' C| 
sidered necessarv, 5 per cent sulfadiarinc cream is preferred le^ 
of its bacteriostatic effect and its relative ease ot removal later u e 
mg and debridement are considered necessarv Sulfadiarine i^ 
absorbed from a burned site, and care must be exercised to p eve 
excessive dose 


Severe burns ot the hands or of one hand alone have Ifc ^ 
nized bv the Armv as major burns, and the patients arc c.ar ^ ^ ^ 
a hospital tor definitive treatment Administration of 
IS indicated for all patients with second or third decree hitf ^ , 

gross contamination ^ultadiarinc thcrapv mav fie instifut" 

Defivstn c Care — Phase 1 Control of Shod- Mo'p ' 
the patient's pain Shock is treated v ith phstn i 
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Phase 2 Operation and Control of Intection Cleansing and 
debridement are performed oftenest \\ ith the patient under general 
anesthesia Pentothal sodium is usualh used \ brachial block is 
suitable m some cases Gross dirt is remo\ed bj immersion ot the 
patient’s hand in a basin of sterile soap and uater and swabbmg the 
hand gentl} iMth sponges Oil and grease are remo\ed uith ether 
After cleansing, the hand is prepared and blebs are excised Dentalized 
tissue IS remo\ed A culture should ah\a3s be taken ot the bleb fluid 
or of the burned site 

Aldrich and Firor ^ have shown that beta hemoljtic streptococci and 
gamma streptococci usually contaminate a bum, and culture of these 
organisms may be obtained within tuent}-four hours The first cul- 
ture IS tested for sensitnitj’ to penicillin and sulfadiazine, and chemo- 
therapy IS begun in extensue bums before the result of the culture is 
reported Repeated cultures may be taken 

Test for sensitivitv to penicillin A trench plate technic is used 
to determine the sensitnity of an organism to penicillin A blood agar 
plate IS used, and a trench 1 cm vide is remmed from the middle of 
the plate The trench is filled with a mixture of agar and pemcilhn 
containing 1 unit of penicillin per cubic centimeter of the mixture 
Care is taken to cool agar below 50 C before the peniallin is added 
The plate is streaked with the standard strain and with the orgamsm 
to be tested Inhibition of the standard strain a^erages about 8 to 
10 mm Insensitn e strains occasionally grow across the peniCTllin-filled 
trench 

Freshly prepared plates must be used for each test, othenMse the 
peniallin diffuses throughout the plate 

Test for bacteriostatic power of patient’s serum An attempt is 
made to determine w'hether or not the patient is recening enough peni- 
cillin by testing the patient’s serum for a bacteriostatic le\el A sample 
of the patient’s blood is obtained and the serum separated, sterile tech- 
nic being used Four test tubes are set up containing the following 
contents (1) undiluted serum, (2) serum diluted 1 2 with broth 
(3) serum diluted 1 4 with broth and (4) broth without serum, for 
a control If facilities permit, a more accurate estimation of the amount 
of penicillin in the blood serum can be obtained by making dilutions 
up to 1 32 or 1 64 Each tube is inoculated with a loopful of a diluted 
(1 1,000 or 1 10,000) t^^el\e hour broth culture of the patient's organ- 
ism After twelve hours’ incubation, the result may be determined 
either by inspection or by subculture on agar plate The latter is more 
desirable If the serum is bactenostatic, the first tube should show no 
growth, frequently inhibition is noted in the second and third tubes 
as w ell Repeating tins procedure on samples draw n at hourly inteiw als 

I Aldnch, R H Xew England J Med 208 299 1933 
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ben\een t«o successne doses gi\es an indication, first, as to « Inti, a 
the patient is recening enough penicillin to produce bactcnosta^is and 
second, as to ^\hether the bacteriostasis persists throughout the mteml 
between doses 

Bacteriologic studies are made for aerobic and anaerobic orgini ni' 
A period of inadequate penicillin therapj ma\ render a sensitne organ 
ism penicillin resistant This is important in deteniiination ot peni 
cilhn dosage For serious intections an initial intraaenous dO'C ot 
20,000 units should be gi\en This should be followed In intramii'cnhr 
doses of 10 000 to 20000 units eaera two hours until the infection n 
under control or proaed to be resistant to penicillin Suliadminc i 
the sulfonamide drug of choice 

Test for sensitiaity to sulfonamide drugs \ broth medium witii 
aolumes per cent ot a sulfonamide drag ma\ be used, inociihfcd with 
the etiologic bacteria Other broth mediums with 10 aolumes per cent 
5 aolumes per cent and 2^ aolumes per cent of sultonanude compoiim! 
maa also be inoculated If groaath is inhibited aaith a brotli mcdiimi 
containing 10 aolumes per cent of a sulfonamide drug, the organwn 
is sulfonamide sensitiae Hoaaeaer, this scnsitiaita test is imcciinle 
because peptones in the broth inhibit action ol sulfomimdc conipmind 
The best indication for sensitiaita of an organism to ^ suifonaniule drug 
IS the clinical reaction of the infection to the drug Nn imtnl do c nt 
4 Gm of sulfadiarine is giaen and then I Gm cacra lour hour' int' 
signs of acute infection haae subsided for forta -eight hmu' 
dosage gtaes adequate concentration in the blood to cirra out Inctcrio 
tasis Tomc reactions are minimal ^ 

It a choice aaerc to be made in cbcniothcropa , penicillin aaoi 
probabl) be the drug of choice The sensitiaita of the orgatii'in to ti ^ 
drug can be more accuratel} tested aaitli penicillin, and rcaefio 
penicillin are feaaer than those to sulfadiarine Hoaaeaer a ith uic 
tions due to gram-negatue Incilli sulladnzine is indicated 

Phase 3 Specific Functional Therapy \ con'idcraiion < t 
Uinction ot the band should be made aaith no less diligence tb i 
^iderafion ot shock and infection Grace errors liaac l^cn ' ( 

past because of the lack of proper attention to the function o Yf ^ ^ 
earla in the treatment In a third degree burn maoKint: ^ 

the prognosis as tar as lunction is concerned is good Progro-i ^ 
poorer as the bum penetrate- deeper to include fa'cn R ' ' 
ot the joints and bones i, ! <' 

In mana cases it is not pO'Sible to tell hoa much e t * ^ , 

is second degree and how muth is third degree I our d"'^ ’ ‘ . 

in" the burn i- about a- soon as one can clearla ^ ^ ^ 

oAhe hunt With -eaere burns oi the hand sr/nin i 
is begun immefiiatela alter the debridement 
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Clnngcb in ph\bioIog} and pathologic states ot bums ot the hands 
ha\e been ignored too otten in the past and ha\e led to irreparable 
changes in the tissues The sight ot a burned hand \\ Inch is edematous 
and indurated and Ins limited motion in eien joint has been much 
too familiar in cnilian practice The tascial spaces especialh on the 
palm are numerous and accumulations ot exudate and fibrosis m these 
spaces can lead to nothing but limited lunction - 

The present concept ot the change in pin siolog^ in a burned hand ^ 
IS that there are damaged capillaries m the burned area nhich pemiit 
the escape of plasma and some whole blood into the intercellular spaces 
If there is a complicating burn o\er a large extent ot the surface of 
the bod\ tliere is a decreased \olume ot blood The resultant impaired 
circulation with a decreased \ohime ot blood leads to anoxemia through- 
out the entire bod\ This anoxemia damages capillaries e^enw\here 
so that a dilatation and increased permeabilit} ot capillaries in all tissues 
exists Specificalh as far as the burned hand is concerned, it means 
that there is a tremendous accumulation ot plasma in the intercellular 
spaces Fibrosis occurs as a phase m the response ot tissue to injun 

Due consideration must be gi\en to the pre\ention ot the accumu- 
lation of exudate in the intercellular tissues to the mobilization of fluid 
accumulation in these tissues and to the pre\ention ot dangerous fibrosis 

Roulston * applied casts to burns of the extremities atter maximiun 
sw elling occurred and infection w as present Zeno •" used plaster casts 
in fresh burns and felt that the good results were due to the immobiliza- 
tion \llen and Koch ad\ ocated pressure dressings for bums Glenn, 
Peterson and Drinker ' show ed that the application ot a close-fitting 
cast immediateh atter the bum would prerent swelling, and at the 
same time the circulation in the burned extremitr was unimpaired 
Howerer, impaired capillarr flow occurred m the untreated extremitr 
These inr estigators reported that the benefits of the treatment decrease 
according to the amount of swelling that precedes the application ot a 
cast Lerenson and Lund' hare recentlr reported satistactorr results 
m 23 cases in rrhich close-fitting plaster ot pans casts had been used 

Barron has suggested another method for the mobilization of the 
intracellular exudate, based on the theorr of ionization He applies a 

2 Flrain J E J Surg 55 45/ 1942 

3 Blalock A Principles o£ Surgical Care Shock and Other Problem- 
St Louis C V Mosbr Companr 1940 

4 Roulston T J Brit M J 2 611 1941 

5 Zeno L \rch urug de med cir \ e>peciahd 14 322 1939 

6 A.llen H S and Koch S L Surg Grnec &. Ob't 74 914 1942 

7 Glenn W L Peterson D K and Drinker C K Surgerr 12 6S5 

1942 

8 Lerenson S M and Lund C C Treatment of Bum- ot E-rtreraitie^ 
with Close Fitting Plaster ot Pans Cast' JAMA 123 272 (Oct 2) 1943 

9 Barron J Personal communication to the author 
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sterile pressure dressing to the burned hand, the upper lajer of uhich 
IS soaked in isotonic solution of sodium chloride A small rubber tube 
inserted into tiie dressing permits isotonic solution of sodium chloride 
to be inserted as needs be The anode of a gahanic current is placed 
on the gauzes soaked in isotonic solution of sodium chloride He 
reported excellent results by this method 

In the Army, a patient avho is burned in the Combat Zone pa' e 
through many hospitals in the process ot eaacuation Manj differ 
ent surgeons maj treat a patient uith burned hands In such circiim 
stances it would be impractical to apply a tight-fittmg cast to the burned 
upper extremit} The hand is immobilized in a position of functioi 
on a molded anterior splint A firm elastic bandage is then applied 
to obtain the desired pressure In some cases it is undesirable to ii e 
a plaster splint A firm elastic bandage applied o\er the dressing nm 
be suitable 

Method Most war burns must be debnded and clean'cd bccui < 
of contaminants The serum from blebs is cultured A. lajcr of stcrili 
petrolatum gauze is applied mer the whole burned site The pelrohtiim 
gauze IS also placed between the fingers Eight la\ers of mcsli KitU' 
are then fitted oier the petrolatum gauze to permit absorption oi uir 
face fluid The hand is then supported on a molded anterior 'pbnt 
extending from a point 2 inches (5 cm ) abme the hum to the tip r* 
the fingers The desired pressure is then obtained with an chstir 
bandage The anterior splint is molded with tlic hand m a p^'ilii^' 
of function, i e , the w nst is dorsiflexed to about 35 degrees, the finger 
are flexed approximately 40 degrees at all joints and the tbiimb h 
flexed about 15 degrees and rotated so that its aolar aspect faccj il 
% olar aspect of the index finger 

All extensne bums arc gnen cbcmotlicrapi Static motion f 
flexor, extensor, adductor, abductor, lumbrical and interns'Ci m '-o 
is performed while the hand is in the pressure dressing, fifteen niir 
three times a da\ 

M ith hands w Inch are grossly contaminated at the tune of the ^ ^ 

dressings must be changed daih ^^lth hands which , 

clean at the time ot the burn, the pressure dressings arc no* c - 
tor four dajs The use of faradic current will gne an leoa e ^ 
much disabihn will cacntualh exist If infection exists foi 
ment will presene some of the epithelial islands \ hic i ^ 

wise be destro\ed 0;cr 50 per cent of bums arc no nj 
more pressure dressing or cast \ small per cent need , 

therapa \ smaller per cent arc lound caentualh to ca' 'c f ^ ^ 
complete ankwlo-is oi some joints In the last group t e pt^ 
be gnen faradi-m or exercises to maintain hate cr i 
Ix-ides immobilization in a {KiMtio i oi nmctio” 
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llie largest per cent of patients, who need no more pressure after 
tour da}s, are now read} lor a most important specific functional ther- 
ap}, winch consists in immersion of the burned hand m a stenie solu- 
tion ot wann isotonic solution of sodium chloride Sterile water should 
not be used because, with much soaking, some of the cells m the epi- 
thelial islands undergo crenation The hand is immersed in the fluid 
dail} for one hour Exercises for e\en joint in the hand and for all 
tendons and muscles beneath the burn are actnel} carried out in the 
bath, at fi^e minute intenals, with the hand continuous!} in the bath 
The exercises follow a definite pattern, with supervision b\ one who 
understands the complex mechanism of the hand Flexion and exten- 
sion of each phalanx are performed Abduction and adduction of each 
finger are next perfomied Opponens action of the thumb and little 
fingers follows The most important exercise of all is flexion ot all 
_ fingers at the metacarpophalangeal joints with extension of the fingers 
1 e , exercises of the lumbncal and mterossei muscles A hand m w Inch 
the function of the lumbncal and mterossei muscles is maintained 
is a useful hand After the bath the hand is dressed w itli sterile technic 
The entire burned site is cov ered w itli sterile petrolatum gauze Sterile 
gauze is applied over the petrolatum gauze, and the hand is again sup- 
ported on the molded anterior splint In tw o to three w eeks, immobil- 
ization is no longer necessary 

Man} errors have been made in the past in civilian practice The 
outstanding errors have been a failure to appl} the proper pressure in 
the early stages of the burned hand and immobilization of the hand m 
an improper position The deformit} after the hand has been immobil- 
ized in a position of extension has been too familiar in the past, with 
hv perextension of the metacarpophalangeal joint and some flexion of 
the proximal and distal interphalangeal joints Flexion of the meta- 
carpophalangeal joint can never be accomplished to a point ot am 
functional v alue 1 he hand is not ev en a useful hook 

In some cases onl} one or two fingers mav ultimately be ank\losed 
It IS important in such cases to place these fingers in a position of 
function, otherwise the other fingers, particularlv the adjoining ones 
will not completel} flex The reason is that the flexor profundus of a 
finger which is ankjlosed in a position of extension cannot be drawn 
proximall} through its full excursion b} the common flexor protundus 
muscle The common flexor profundus is held and cannot fullv flex 
the adjoining fingers 

In the presence of a severe burn in the palm, there is usuall} a teni- 
porar} loss of function of the lumbncal and mterossei muscles Pro- 
longed immobilization of metacarpophalangeal joints in a position of 
extension in the presence of severe burns will lead to contracture ot the 
collateral ligaments and cause limited flexion of the metacarpophalangeal 
joints 
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Phase 4 Skin Grafting Gratting of skin oi er tlie burned area mu t 
be performed as soon as the recipient site is suitable to recene the 
graft, to keep contractures at a minimum Attempts at immediate gnu 
mg for the greatest part hare been failures About the earliest tint in 
extensn e third degree burn of the hand can be made suitable for gratt 
ing IS atter three i\ eeks Thiersch or split thickness grafts ma) be U'cd 
A modification of the Sano coagulum-contact method is of \aliic 
when the area requiring grafting is irregular and promontories mint he 
co\ ered Continuous pressure o\ er such a site has alw a\ s been i problem 
Leukocytic suspensions with and without heparin ha\e been used The 
recipient area has been painted with the prepared plasma and the gran 
painted with Ieukoc)tic cream In fire minutes the graft is firmh 
adherent, and the danger of the graft’s floating off has been rcmoicd 
It has been found that plasma twice as concentrated a'- tint U'Cd 
to combat shock pro\ ides a suitable coagiilum for the graft \ pre^■'tlrc 
dressing is applied with the hand m position of function tor immoliih 
zation The pressure dressing is remored in one week Actne mntmu 
IS usually begun one week to ten dajs after grafting 

If the patemt has had an extensile bodv burn besuics tint on the 
hand, it is well to iniestigate his blood chemistn before grafting *'nim 
failures m grafting have been reported when the serum protein kul 
are low Especial consideration should be giien to the blood prou.m 
and Mtamm C contents before grafting Deficiencies in serum protun 
and Mtainin C are easil} combated Proper metabolism is a lattor n 
resisting infection and is also needed for grafting to be «iiccc"'ttil 


TRAUMA 

Trauma of the bands is considered espccialli from the new point «' 
wounds The proper treatment of wounds is of paramount import ii'’> 
to the function of the hands Earli but not pnnnr> cioMire i^ tl/ le 
to the problem \Ioiinds of the hands incurred m war prL^entn de 
ferent problem trom wounds in ciiilian practice The wounds arc u i 
more mutilating, ma% be accompanied with other sea ere von' 
shock and are more frequenth contaminated In tetanus h-’nili 
tridium weicbii and other paogens than wounds in enthm p i ^ 
Imtial TtcatviDti — General Consideration Prmiira can oi f ^ 
IS not concerned with dcbrideniciit oi wounds but i- dircet''' o 
(a) prcaention of inicction ib) control ot licniorrhagr <c} o ^ 
pam (d) adequate immobili/ation and (c) prcatntio'i o' m i 

shock , 

(c) Prcaention ot Inicction \n increase in conta nr ’ ' ^ 

aented ha marking the nose and mouth and ha di ro rv . 
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probing or nnnipulalion of Uie wound Onl} superficial foreign bodies 
are renio\ed Antiseptics such as ether, alcohol or iodine are ne\er 
introduced into the wound \ large sterile dressing, fixed secure!}, 
is applied to pre\ent lurther contamination during e\acuabon Tetanus 
toxoid is gnen The proplu lactic treatment ot tetanus has been one 
of the outstanding contributions ot surger} in this war Twentv thou- 
sand units of penicillin are usiialh gi\en at a forward echelon and 
administration of the drug is repeated along the line as needs be Four 
grams of sulfadiazine, orall}, is gnen earl} One gram is then gnen 
e\er\ four hours Chemotherap} is continued at all points m eiacu- 
ation, eien on hospital trains 

{h) Control of Hemorrhage The hand is eleiated, and an accu- 
rate and finnh applied pressure dressing controls most bleeding Actne 
arterial hemorrhage from a lessel which is MSible m the wound ma\ 
be checked b^ clamp and ligation A patient is not e\acuated until 
bleeding is controlled 

(c) Relief of Pam In all cases adequate sedation is proiided dur- 
ing examination, treatment and eiacuation 

(d) Immobilization A.11 large wounds, e\en those without asso- 
ciated tractures are immobilized during eiacuation The hand is sup- 
ported on a molded anterior plaster splint with the hand and fingers 
m a position of function The hand is kept ele\ated to pre\ent edema 

(c) Pre\ention or Treatment of Shock Shock is combated bi 
(1) control of pain (2) immobilization ot the injured part and (3) 
administration of plasma (m general 1 or 2 units ot plasma ma} be 
gl^ en to all patients w ith extensn e w ounds regardless ot the circulaton 
state) If there is a circulatorv collapse plasma and blood m amounts 
of 1,000 cc or more are gi\en Patients in shock are not evacuated 

In a wound of the extremitv a note describing the presence or 
absence of parahsis or CMdence ot interference with the lascular sup- 
ph of the extremitv is made 

Definitive Tieatiiicnt — General Considerations The extent of the 
mjun IS determined at once bv an examination ot motor functions 
and sensation of the hand An estimate of the injun to tendons 
muscles and nerves is made before the wound is inspected An inspec- 
tion of the wound is made \ culture of the wound is taken Great 
care is taken to a^oid further contamination b\ careless dressings or 
talking into the wound Roentgenographic examination is done to 
localize foreign bodies preceding operation Debridement of large 
wounds is delaved until shock has been adequateh treated b\ plasma 
or whole blood Unnecessarv manipulation ot the wound is acoided 
until operation is completed Before the dressing is removed prelmu- 
narv to debridement, the soiled skin is cleaned with soap and water 
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The ^^ound is protected from the cleansing agents with stenie gauze. 
All hair is remo\ed from the margins of the wound bj shaving Nails 
are clipped and trimmed Preoperative preparations of the skin are 
simple soap and water scrub, followed b> the application of ether, 
iodine and alcohol Antiseptics are not introduced into the wound 
Debridement is alwajs done under stnct aseptic precautions, eien 
when the wound is small Multiple wounds due to small metallic for- 
eign bodies do not require debndement Simple cleansing with soap 
and water, frosting with sulfanilamide and application of a stenie 
dressing are adequate Multiple small, superficially embedded foreign 
bodies are often best remoi ed by scrubbing w ith a brush 

The wound is gentlj irrigated, stenie isotonic solution of sodium 
chlonde bemg used Irrigation is best accomplished b) a graiiti appa- 
ratus The nozzle of the tube is placed into the deepest part of the 
wound, irrigation being done from wuthm ouUvard 

The extent of the underl 3 ing damage cannot be predicted from the 
appearance of the external wound A small superficial wound nm 
often lead into a larger wound of the deeper structures In such ca«es 
inasions extending into the wmund ma^ be necessary to obtain adequate 
exposure Such incisions are made in the long axis of the extrcniiti 
In the region of the joints the resultant scarnng and possible contrac 
ture are decreased if the incision in the skin is made in the direction 
ot the lines of clearage of the skm transi ersely 

A small margin ot skm is excised It is rareh' necessan to exci'c 
more than Ys inch (0 32 cm ) margin All hemorrhagic and 'Oilcd 
subcutaneous tissue is excised All readih accessible foreign bodiC' 


are remo\ ed , especialb important are pieces of clothing and other non 
metallic matenals A prolonged search imohing extensne exploration 
for relatiiely small foreign bodies is not indicated Con'cnation i 
emphasized in remoimg fragments of bone Onh bone whici is 
detached from the muscle, periosteum or a larger piece of M'lble >onc 


is remoied 

Repair of the tendons is not attempted except in the mo=t ideal cir 
cumstances and these arcumstances are most rare \iter debn 
hemostasis and irrigation are complete, the wound is irosted ig’ 
with sulianilamide powder Xo wound of the hand, 
size, IS dosed pnmanh Howeier, an effort is made to 
structures such as nenes, tendons and blood aessels with ^ 

The wound is packed looseh Tight packing is a\ Older ‘ ^ 

IS afforded ba gentle insertion of petrolatum gauze with enrJs p ^ 
" Lond .he marg.„s o, the The ce.e.e J 

lafpe 'stenie absorbent dressing held m place bv mean. oi 

Inthepos.oper,...er.™,ee.' 
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the ^\ound, e\en effort js made to pre\ent secondar} contamination 
b} use of sterile technic and masking of the plnsician’s nose and mouth 
■while he is dressing the uound 

Treatment of Gas Gangrene The most important factors in the 
pre\ ention ot gas gangrene are the thorough and complete debridement 
ot dcMtahred muscle and the earh replacement of blood The most 
important factor in the treatment ot ectabhshed gas gangrene is earh 
remo^al of all imohed tissue This frequenth necessitates excision 
ot entire muscle bellies or guillotine amputation Chemotherap} is 
maintained Administration of pohnalent gas gangrene antitoxin is of 
questionable ^alue but inaj be used Pohnalent gas gangrene anti- 
toxin IS administered, preterabh intra\ enoiish after suitable precau- 
tions against anaph\ lactic shock ha\e been taken An initial dose of 
4 Mais (26 000 units in each iial) is gnen intrai enoush Additional 
injections of 3 or 4 Mals e%er} four to six hours for t^^o to three da\s 
should be administered Because of the fact that in gas bacillus infec- 
tion there is rapid destruction of er}'throc\ tes transfusions ot uhnle 
blood are used 

Specific Considerations In the management of war wounds of the 
hand the importance of early secondan closure or earlv skin grafting 
cannot be o\ eremphasized An earh co^erIng ot a wound of the hand 
means less edema, less induration, less infection and less scar tissue 
with its accompammg contractures Consideration for specific func- 
tional treatment of the hand is ne\er more striking than in tlie earh 
closure ot w'ar wounds Closure of wounds of the hand takes prece- 
dence oier therapj of lacerated tendons, injuries to the nerves and 
fractures 

The ideal time for closure of a w ound bj secondarj' suture or graft- 
ing has been a problem which experience has answered The fourth 
or fifth day after debridement seems to be the earliest that such w ounds 
should be closed After debridement and cleansing, the wound is not 
dressed for four dajs unless a rise in temperature, a rapid pulse, pain 
and increased local heat are encountered, suggesting infection 

Technic ot secondary closure ma\ -varj If at the time of debride- 
ment and cleansing the w ound appears clean, silk sutures ma-v be placed 
m the wound and left untied On the fourth daj, with the patient 
under pentothal sodium anesthesia, the skin about the wound mav be 
prepared with ether and alcohol and the sutures tied m place This 
procedure provides a minimum of operative trauma and a minimum 
of anesthesia in a patient who mav have previouslv been in shock and 
who imv previouslv have had an extensive debridement and cleansing 

If the wound is grosslv contaminated and dirtv at the time of 
debridement and cleansing no sutures are placed m the margins of 
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the skin If there are no s3'mptoms or signs of mlection for four da\s, 
the dressing is removed on the operating floor and a culture is taken, 
if there is no gross eridence of sepsis, the edges of the skin are 
approximated without undercutting If there is gross e\idence of intei.- 
tion nhen the dressing is reinored, a culture is taken, no cloMire i- 
performed and the infection is treated by chemotherapr and local mci 
sures The wound is inspected daily until all clinical eudence of inlet 
tion has been quiescent for fort} -eight hours Despite lack of clinicil 



Dg 1 (ca'e D— anterior mcw prtoperatu ch B 
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e\ idence of infection, a culture ma^ short containiintmg ^ 

the ttound Despite the presence ot these ^ , , 

the wounds are secondarilj sutured loo-elt \bout - f'C" •- 
wounds can be closed on the fourth dat 

(-,^cE 1 Ca^e 1 !■: an example of a ca^e m vlnch a p'liient r‘cr'' ^ r, 

wound of the hand which became ‘eptic 'cp is cont'o e 
suture performed (fie D 
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\ nflcnnn was shot b\ a rifle bullet (30 nitn ) m his left hand while m 
action witli the cnenn at about 1 45 pm on Tuls 26, 1944 m Normands, France 
The wound ol entr\ was on the palm and the wound of evit on the dorsum The 
same das the patient was gi\cn first aid treatment at a battalion aid station Suli- 
anilamide powder was dusted on the wound and a sterile dressing applied Tetanus 
toxoid was guen The patient was then passed through a clearing station to 
an esacuation hospital At about 7pm on TuK 26 operation was performed 
at the esacuation hospital A debridement of an extensise through and through 
wound of tlie hand was performed The middle finger and the distal half of a 
shattered third metacarpal bone were remosed The wound was dusted wath 
sullanilamide powder, and petrolatum gauze was placed looseh in the wound 
A plaster cast was applied with the band in a position ot function The patient 
recened a transfusion of 500 cc of whole blood Penicillin therapi, 20 000 
units eier) three hours, and sulfadiazine 1 Gm e\erv four hours, were gi\en 
On Juh 29 the patient was e\acuated b\ air to a holding general hospital m 
England Administration ot penicillin and sulfadiazine therap\ were continued 
On Juh 31 the patient was transferred b\ hospital tram, m which pemallin and 
sulfadiazine were gi\en to a general hospital 

At a general hospital on Juh 31 a roentgenogram reiealed an absence of the 
middle finger and the distal half of the third metacarpal on the left hand The 
cast was removed Examination of the left hand revealed that the third finger 
was absent A wound which actualh split the center of the hand was found 
The wound over the distal half of the palm measured 2’’/. bv 1 inches (6 bv 2 5 cm ) 
The wound over the dorsum of the third metacarpal measured 3 bv 2 inches 
(76 bv 5 cm ) The wounds contained much slough and pus 

A culture taken from the wound on Julv 31 showed nonhemohtic Staphvlo- 
coccus aureus nonhemolvtic streptococci and gram-positive anaerobic spore- 
forming rods (Cl vvelchii) The organisms were sensitive to penicillin 

The patient was treated with penicillin until August 10 Hot chlorinated 
soaks were used four times a dav, locallv through August 11 The hand was 
immobilized with a cast in a position of function On August 10 there was no 
frank pus m the wound, and all slough had been excised 

A culture of material from the wound on August 10 revealed nonhemolvtic 
Staph aureus and gram-negative rods Despite the culture a secondarv closure 
of the wound was performed on August 12 with the patient under pentothal sodium 
anesthesia Edges of the skin were approximated without undercutting Five 
sutures were taken in tlie palm two sutures in the web between the index and 
ring fingers and sixteen sutures in the dorsum ot the hand Postoperativ elv the 
hand was immobilized m a position of function On August 19 seven davs post- 
operative!} the cast was removed all sutures were holding Less edema and 
induration were found than preoperativelv One half of the sutures were removed 
on the -sev enth dav postoperativ elv The remaining one half or the sutures vv ere 
removed on the ninth dav postoperativ elv and active motion ot all fingers vva= 
begun Two weeks postoperativ eh all motions were within normal range 

All wounds of the hands cannot be closed bv secondarv sutures 
Grafting mav be necessarv Earlv grafting cannot be pertormed wath 
burns of the hands but earlv grafting must be performed on traumatic 
wounds of the hands The same general principles hold for grafting in 
1 hand that have been stated for secondarv suture ot the wounds The 
earliest feasible time is four to five davs following debndement Ii the 
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wound IS dmicall} clean four days after debndement, a split thicknes- 
graft may be applied If tendons, nerves, blood vessels and bones are 
exposed, split thickness grafts will not take m those regions A full 
thickness pedicle graft is then indicated Full thickness grafts are 
preferable for defects of the palm 

If the wound is found septic, four dajs after debridement chemo- 
therapy and local treatment in the form of hot soaks are given When 
sepsis IS controlled and the wound is grossly clean for fort}'-eight hours, 
grafting may be done However, the results of the culture are a factor 
in determining the treatment If there is no growth, a split thicknecs 
graft in the form of the defect may be applied 

If the culture reveals the presence of pathogens, “postage stamp’ 
grafts may be applied A “postage stamp’’ graft is a split thicknc'"' 
graft This graft may be removed from the donor site bj a Paget 
dermatome or by a free hand cutting The split thickness graft is then 
placed with its external surface on a strip of petrolatum gauze Grafts 
about 1 inches (3 5 cm ) square are cut Concentrated plasma as 
an adhesive coagulum, is placed on the under surface of the graft The 
square of graft and petrolatum gauze are then placed on the recipient 
site A space of about 1 inch may be left between the grafts It i' 
wise to use some form of pressure over these grafts The coagulum 
helps to retain the graft on the recipient site However, serum is 
found m the spaces between the grafts, and this could be a factor in 
loosening the graft Sterile petrolatum strips are placed over the entire 
W'ound after grafting, sterile gauze is then applied and sterile cotton 
wraste is applied over the gauze Pressure is obtained by four suture- 
which are placed in the edges of the skin and tied firmly o%er the cot- 
ton waste in crucial fashion 


Case 2 — Case 2 is an example of a case in which a patient received an c\tensiw 
wound of the hand which became septic After sepsis was controlled and 
grossly clean, a culture showed contaminating organisms “Postage stamp pra 
were applied (fig 2) , 

The patient received injuries to his left band, right thumb, both 
face as a result of fragments from an enemy 8S mm shell which exp 
combat at about 9 p m on July 27, 1944, near St Lo, France. Present coiwi 
aUon will be mainly of the wound to his left hand Shortlj after 
patient received first aid treatment at a battalion aid station Su 
powder was dusted on the wound of his left hand and a sterile dressing a 


Tetanus toxoid was given 

The patient was transferred to a field hospital, where operation 
formed at about 12 p m on Julj 27 At this hospital a , 

an absence of the index finger and middle finger, which had 
dislocation of the thumb at the metacarpophalangeal joint uifh a , 

minuted fracture of both phalanges of the thumb 
treater and lesser multiangular bones, comf^cte absence of t! 
metacarpal bones, which had been blown off comminuted fracture. 
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and fifth metacarpal bones, and a se\ercl> comminuted fracture ot the proximal 
phalanx of the ring finger 

The wound on examination, was dirtv and ragged The thumb was attached 
b\ a small tab of skin The index and middle fingers were absent The second 
and third metacarpal bones were absent There was some function b\ the flexor 
and extensor muscles to the ring and little fingers 

•kt the field hospital a debridement and irngation of the wound were per- 
lormed The leit thumb, which was a\-ascular, was amputated Sulfanilamide 



Fig 2 (case 2) — Anterior {A) and posterior {B) news preoperatneh 
■knlenor (C) and posterior (i?) news postoperatis eK 


was dusted on the wound and a cast applied. Therapi with intramuscular 
administration of penicillin and oral use of sulfadiazine was gisen Transfusions 
of whole blood were gisen 

Two da\s after injurj, Julj 29, the patient was esacuated b% air to a holding 
general hospital in England, where sulfadiazine and penicillin theraps was 
continued 

On Juh 31, the patient was transferred to a general hospital A roentgeno- 
gram was taken The cast was removed, and the wound was inspected E.xami- 
nation retealed an extensue a\-ulsed wound The thumb and index and middle 
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fingers on the left hand were absent The wound measured 4 b% 3 inches {10 b» 
76cm) ot er the palm and 5 by 3 inches ( 12 7 b> 76 cm ) er the dorcum. The 
w ound was grossly septic and contained slough hTo attempt w as made at earl} 
closure llaterial for culture was taken Culture reiealed anaerobic gram 
negatne rods (Cl welchii), nonhemohtic streptococci, hemohtic Staph anreu 
and aerobic gram-negatne rods 

Penicillin and sulfadiazine therapi and hot soaks were continued until August 5 
On this date the wound appeared grossK clean The head of the first metacarpal 
bone and the detitahzed ends of a few tendons were exposed in the wound A 
culture of material from the wound made on August S reiealed anaerobic gram 
negatne rods (Cl welchii), nonhemohtic streptococci and hemohtic and non 
hemohtic Staph aureus Despite this culture, “postage stamp," split thickne 
grafts were applied on August 10 and a cast applied Seien dais postoperatiieh, 
Aug 17, 1944, the grafts were inspected and complete takes were tound Ten 
dajs postoperatn eh the cast was discarded and actne motion begun Two 
weeks postoperatnelj there was normal motion of the little finger and fle.Mcn 
was three-fourths normal in the ring finger 

This patient had an enucleation of his left ese on August 21 for an eie with 
lacerations of the cornea, in which the pupil was not usible, and with heinorrhaci. 
in the anterior chamber 


Alany wounds of the hand are suitable for a combination ot secon 
dart suture and skin grafting As much of the hand as possible should 
be closed by secondary suture protided that the resultant scar will not 
lead to a contracting deformity Early closure of the wound is again 
stressed when this combination is used 

C\sz 3 — Case 3 is an example of a case m which a combination ol 'econdan 
closure and skin grafting were used (fig 3) 

An infantrtman was shot in the base of his right thumb bi a fragment irom 
an 88 mm shell at about 1 30 a m on Tuly 28, 1944, near Pierre in Norman 
France First aid consisting m dusting the wound with suUanilamide P®" 
and application of a sterile dressing, and injection of tetanus toxoid ® 

istered at a battalion aid station Almost fire hours alter injun, the paticn 
operated on at an evacuation hospital A roentgenogram revealed a 
the first metacarpal bone with a wide dispersion of fragment'- The 
fourth ot the first metacarpal bone was all that was intact The distal t ‘ 
ot the bone was blown awav Three small fragments ol bone 
the distal three fourths of this bone should have been found ^ 
ation hospital a debridement and cleansing of the wound were . jjj 

cillin and sulfadiazine therapv was instituted A cast was applied wi i 
in a position of function On Juh 29, 1944, the patient was 
to a holding general hospital in England On Julv 31 the patieii " 


to a general hospital , - 1 

On August I a roentgenogram was taken, the cast remov 

inspected There was no motor function of the thumb There w 

tion over the dorsal aspect of the thumb An th- t’’-"'’’ 

base of the thumb The wound extended irom the dors ' P 
over the lateral and volar aspects to the dorsomedia! a'P«' 

414 inches (11 cm ) in length The muscles and ‘cmions whick we ^ , 

both flexors, both abductors both extensors Hoie.er 

hci' The thumb dangled bv skin and fascia over t 
circulation appeared adequate 
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The wound contuncd dough and pu' No closure was attempted \ culture 
re\calcd nouheniohtic Staph aureus, nonhemoK tic streptococci. Cl welchii in 
small numbers and aerobic grani-positi\e rods ■\dministration ot penicillin and 
suliadiazinc and hot chlorinated soaks were continued through August 20, when 
the wound appeared clean 

A culture made August 20 retealed heniohtic and nonhemoK tic Staph aureus, 
gram-negatn e rods of the coliform groups and Cl welchii in small numbers 
Despite this culture a secondan closure was performed on August 22 Fi\e 
silk sutures were placed o\er the dorsal and lateral aspects ol the thumb A 
split thickness graft was placed in the wide defect o\er the solar aspect. A 



Fig 3 (case 3) — 4 anterior siew preoperatis el\ The thumb is adducted 
to accentuate the defect B posterior anew preoperatis elj C anterior saew 
postoperatu eK D posterior \iew postoperatis eh 


plaster cast was applied On August 29, one week after the operation the cast 
was remosed The graft had completeh taken and the sutured area was healing 
A plaster cast for the thumb onh immobilized in a position ot function, was u ed 
for mans sseeks 

This case represented one in which amputation of the thumb mas 
base been justified Hosseser, if it had been perfonned the patient 
ssoiild base onh a hook for a hand, and 50 per cent function of his 
right hand ssould be lost Enough callus mas form about the frag- 
ments of the first metacarpal, so that stable ankslosis ssith the thumb 
m a position of lunction mas be obtained \\ itli ankwlosis ot the thumb 
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m a position of function a useful ph}Siologic forceps will be had as far 
as his right hand is concerned 

Pedicle grafts may be used for extensive wounds of the hand vhich 
are clean four days after debndement, especially in cases in vhidi 
bones and tendons are exposed or in patients who haie had a minimal 
infection wdiich is quickly controlled A full thickness graft is e-pe 
ciallv indicated for the part of the hand which will be exposed to nork 
and trauma, i e , the palm 

Case 4 — Case 4 is an example of a case in which a patient had a imnimuni 
of infection and slough in which case a pedicle graft was used (fig 4) 



Fig 4 (case 4) — Preoperatne (/4) and postoperatnc (5) 

The patient, 22 >e3rs of age. recened wounds » 

left hand and right thigh from flak of an exploded she 
bombardier in a B-17 on an operational mission ^ *br.de 

10 30 a m on Januao 5, 1944 About three hours after be 

ment, cleansing and sulfadiazine therapy . ^^e onl> ini“'^ 

right hand recened the severest injurs, and this will M ,nm<terred 

Sered He was treated for sixteen dass at the stauon hospital and 

to a genera! hospital on Jan 21, 1944 fracturej of the ca? 

A roentgenogram of the right hand and wrist s ow j jj,trc ve'C a 

„d »d .he p,.x,„.l end .1 .he J ' 

fracture and partial absence of the triquetrum and P 
metacarpal bone Soft tissues showed multiple J, p,s was -or 

The wound was inspected, and a slight J ^ th' 0^*'^ = 

A granulating mass was found to invohe the medial 
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wrist and c\tcnded around to the dorsal region of the fifth metacarpal bone. The 
granulating area measured 5 b\ 4 inches (12 7 b> 10 cm ) The ulnar nerve was 
apparentU destrojed at the time of the injurj, because the patient had no sensa- 
tion over the distnbution of the ulnar nerve He was also unable to abduct 
and adduct the index, middle, ring and little fingers There was no funcUon of 
the flexor digitorum sublimis or profundus tendons or or the lurabrical muscle of 
the little finger 

culture of material from the wound revealed hemolvtic and nonhemohtic 
Staph aureus, nonhemoljtic streptococa and aerobic gram-negative rods Sulia- 
diazine therapv was continued The patient also received hot soaks Active 
motion of the fingers was begun On Februarv 12 the wound vvas free of slough 
and pus A culture on February 12 revealed hemolvtic and nonhemolytic Staph 
aureus and nonhemolvtic streptococci Despite the culture, on Februarv 14 a 
full thickness pedicle graft vvas freed from the abdomen and sutured to the gran- 
ulating surface of the hand On Februarv 24 the graft was found to have com- 
pletelv taken and was cut free from the the abdomen The defect on the abdomen 
vvas closed bv suturing and split thickness graft On February 26 phvsical ther- 
apv and active motion were begun 

The little finger vvas later amputated because ot lack of sensation and loss 
01 all motion due to injury ot the tendons Bv June I, 1944, flexion and exten- 
sion of the wrist were one-half normal Adduction of the wrist was one-tourth 
normal Motions oi thumb and inde,x finger vvere normal Flexion of the middle 
and ring fingers was three-fourths normal 

This paper will not consider the problem ot nerve suture, secon- 
dary sutures of the tendons, tendon transplant and the treatment of 
fracture, because these follow the course which has been well devised 
in civilian practice 

SUMMARY 

One of the most important surgical advances in this war is the 
fact that war wounds have been early and safelv healed after secondan 
closure or skin grafting It is basically sound to leave war wounds 
open after the initial debridement, and this principle has saved manv 
hands, limbs and lives by prevenbng sepsis It is not basically sound 
to leave wounds open indefinitely after the danger from sepsis has 
passed Early closure of w ounds caused by bums or trauma eliminates 
pathologic processes that result in dense scar formation, ischemia 
sloughed tendons and bones and loss of function 

Success of early' closure of bums and traumatic wounds is due to 
the good condition of the patient and the good condition of wounds 
at the time the patient reaches the general hospital Penicillin and 
sulfonamide drugs are important factors in controlling infections How - 
ever, other factors ot equal importance to chemotherapy m obtaining 
good functioning results in wounds of the hand are early and adequate 
debndement and cleansing, control of shock and hypoproteinemia, the 
maintenance of a good nutritional state, judgment in closing wounds 
and the institution ot early motion in the involved hand About 90 
per cent of traumatic wounds inav be closed tour days after debnde- 
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ment With traumatic uounds, moderate pressure uith cotton iiacte 
and immobilization in a plaster cast help hemostasis, control edema and 
permit active motion in seven to ten days after closure 

The application of a pressure dressing to the burned hand as earh 
as possible helps to prevent the accumulation of exudate in tissue space' 
In four days, the dressing is removed and most of the patients ma\ be 
started on active motion of the hand in a bath of isotonic solution of 
sodium chloride Three weeks is about the shortest period after iihich 
grafts can be applied to severe thermal burns of the hands 

If ankjlosis is inevitable with deep bums or serere uounds of the 
hand, immobilization of the imolved part in a position of function b 
maintained 

475 Commonwealth A\enue, Boston 



MANAGEMENT OF COLOSTOMIES IN THE FIFTEENTH 
HOSPITAL CENTER (ENGLAND) 


ROBERT W BARTLETT, MD 

Assistant Professor of Clinical Surgery Washington University School of Medicine 

ST LOUIS 

'TAURIXG \\ orld \\ ar II an\ general hospital in the Communica- 
' tions Zone recened in the course of time a fairlj large number of 
patients \Mth colostomies, performed one to three ^\eeks earlier in the 
for\\ ard area hospitals, m association ith \\ ounds of the large bow el It 
was therefore important to understand the problems imohed, since 
these patients in most instances, had to ha\e their colostomies closed 
before return either to dut\ or to the Zone of the Interior, depending 
on a number of factors 

It was especialh and understandabh true during the earher dajs 
of the invasion ot the continent that the records returning with patients 
were at times either inadequate or nonexistent, so that occasionalh 
there was no description of the procedure earned out or ot the lesion 
for w Inch It w as performed Thus the planning of the closure w as made 
considerabl} more difficult 

One should remember that die picture was furtlier complicated in 
possibh 50 per cent of the cases bj associated injunes, especiallv to 
the thorax, small intestine, urmaiw bladder, ureUira ureter, presacral 
and sciatic nen es and b\ compound fractures of the peh ic bones 

The object of colostom\ for a wound is (1) to dnert the fecal stream 
from an extraperitoneal rectal wound, (2) to permit the extenorization 
of mobihzable injured intraperitoneal colon or (3) to act as a proximal 
colostomj for protection of a suture line in a segment ot nonextenonzable 
intraperitoneal colon 

The Upes of colostomies common!} encountered are two, die first 
being the double-barreled jMikuhez lariet}, tor extrapen toneal rectal 
wounds and for injuries m which there is a considerable amount or 
damage to the bow el, requiring exteriorization and sacnfice ot a segment 
Vssociated with the former injun one should institute adequate pos- 
terior drainage preferabh b\ excision ot the cocc\-x and split ot die 

Read at the Fitt' -Fourth Annual Meeting of the Western Surgical A' ociation 
Alemphis Tenn Dec 5 1946 

Dr Bartlett held the rank of lieutenant colonel Medical Corp Am' ot the 
Lnited States acting consultant in general surgeix tor the Fitteentli Ho-pital 
Center 
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fascia propria The second is the loop tj-pe ot colostomy, lor extenonza- 
tion of a simple perforation or to act as a proximal colostom} for a non- 
mobiiizable injured segment 

The foregoing procedures are essentiall} as directed bi the office ot 
the chief surgeon In pnvate practice one would be apt to modm 
some of these methods, ivhich, however, haie been shown to pai big 
dividends in cases in ivhich many factors are concerned, such as occa 
sional uncertainty as to the exact duration of the injurj', the lamng 
seventy ot the wounds of the bowel and, finally, the difference m 
individual judgment and experiences ot a large number of surgeon=; 
w orking on war casualties . 

The largest group of colostomies seen were located in the sigmoid 
probably because of the high incidence of wounds of the buttocks with 
rectal perforation It is my opinion that such a colostomy brought out 
through a McBurnej' type of incision on the left side is more satisfacton 
than that brought out through the left rectus or midline exploraton 
incision, principal!} because in the former instance the main incision i*- 
more apt to heal without infection and consequent!) the incidence ot 
postoperative hernia is less common It must be borne in mind, howeier, 
that the muscle-splitting and stab wound t}’pe of incision must not be 
too snug about the colostomy, for in such a case much edema of the 
bowel ensues and, in addition, obstructive symptoms may result When 
a double-barreled colostom} is employed, the limbs should be approxi- 
mated for a distance of about 4 inches (10 cm ) and care taken that 


the blood suppl} lies medial to the spur 

When the crushing of the spur preliminary to the closure of a Miku- 
licz colostomy is contemplated, a moderate amount of edenn is no 
longer regarded as a contraindication to the procedure It can usua ' 
be started about two weeks after the original colostom} b} the 
cation of two Ochsner clamps side by side In between fort}-e>gbt^®|’^ 
se\ent}-two hours a cut ma} be made between the clamps up to 
tips rather than waiting for them to slough through, thus 
A. second and occasionally a third application of clamps is m'af 
necessary' a few days later in order to complete the obliteration oi 
septum My colleagues and I have employed routinely a snia 
of pentothal sodium intravenously when placing the clamps m or t 

. . r nmcedure iron 


avoid undue pain to the patient, for this is a different proce 
the application ot the regular spur clamp for slow steady cru- m, 
in civilian practice The latter instrument was not availa e 


European Theater of Operations 

In general, one must wait about ten days following the 
tion of the spur in order to permit the resultant edema to ' 
and to assure firm adherence of the limbs of bowel adjacen 


site of crushing 
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The possible complications of spur crushing are injurA to the blood 
suppl} ot the limbs of bo^\ el if not properly approximated at the original 
operation so as to assure the blood vessels Umg medial to the septum, 
hemorrhage from the spur, injuix to a loop of adherent small boi\el 
and, finalh , perforation of the pentoneal ca\nt} b\ application of clamps 
past the lov est point of adherence of the limbs 

During the preoperatn e period ot colostomj closure roentgenograms 
ot the chest and abdomen were made witli particular reference to 



Fig 1 — Circumcision of the colostoma opening 


foreign bodies and fractures, since, as stated earlier, so mam of these 
conditions were complicated bj multiple lesions Compound fractures 
of pelvic bones wntli osteomj elitis and purulent drainage in the neighbor- 
hood of a colostomy are an absolute contraindication to repair, as failure 
will result due to infection in the wound Then, too, in cases in which 
a suprapubic cjstotomy and colostomj exist in close proximiti to one 
another the wound in the bladder should be permitted to heal before 
closure of the colostom} is earned out, m order to aioid continual 
soaking of the wound with urine 





272 


ARCHIVES OF ShRGERY 


Also during this period of aluation and preparation these patients 
uere maintained on high protein, high caloric diets i\ith multnitamins 
added and full correction of anj existing anemia or h) poproteinemia 
made In addition, barium enemas and proctoscopic examination^ «ere 
performed, especially in cases in \\hich tliere had been a rectal wound 
Thus It was possible to be certain that a perforation no longer CKi'ted 
at the time of repair Finally, when the edema was out ot the colodoim 
and the w'ound was free of active infection, the last steps were taken in 
the preparation for closure 



As part of the immediate preoperative preparation the 
placed on a nonresidue diet for three to four dajs and mild cat 
instituted , also, frequent irrigations ot both colostoiu} loops " ere ^ 
ned out Giemotherapj was not empIo^ed routine!}, hou cur, 
light ot present knowledge succin\lsultatbiazole should he 
for practical!} all surgical treatment of the colon because ot n I 
abilit} to lower decidedh the bacterial count Frequent do-e 
phorated tincture ot opium were gnen during the fim! t' ‘ 
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houis and a digital rectal examination made for a possible tecal impac- 
tion ^^hlch miglit act as an obstructne lactor postoperatn eh 

In the case ot sigmoid colostomies \\e tound it usetiil to permit a 
button \\ith a string attached to pass do%\n the distal loop a da\ or h\o 
belore operation lollowing which the string was fished out through the 
anus for subsequent use 

TECHNIC OF CLOSLRE 

Spinal anesthesia with a combination ot procaine hedrochlonde and 
tetracaine Indrochloride was emploeed routine!}, and after its admmistra- 



Fig 3 — Skin and lat are trimmed from the bow el atter mobilization down to 
the peritoneum 

tion a 3/16 inch (0 4S cm ) fenestrated flexible latex tube was fastened 
to the aforementioned string and passed up the rectum to just below 
the site ot the colostom} it we happened to be dealing with one located 
m the sigmoid A clamp was then fastened to the string about 6 inches 
(,15 cm ) from the opening m the bowel and the excess stnng cut awa\ 
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After suitable preparation of the skm the colostom) opening 
circumcised, a narroi\ margin of skin being left attached to the bowel to 
provide points of counteraction for the dissection and also to a\o!d direct 
trauma to the margin of the bowel When the fascia is reached, this 
structure should be incised for a distance of 1 inch (2 5 cm ) both abme 
and below the bowel, thus greatty facilitating the separation of fascia 
and muscle from the lateral and medial aspects of the colostomy It was 
our custom to mobilize dowm to the peritoneum, which was not opened 
except occasionally as occurs unmtentionalh 



surgical gut mattress suture 

The margin of skin was then trimmed off, and, m the e\cnt wc 
dealing with a sigmoid colostomy, the small flexible recta! 
threaded up the bowel 6 inches past the site oi operation m on ^ 
act as a safets valve postoperatively Transverse clo'ure 
narrow the lumen was then earned out, a continuous Come m ^ ^ 
surgical gut suture being emploved for the first row, . j, 

row of interrupted fine silk mattress stitches Epiploic loi 
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and through fine Penm p a romjc surgical gut, then a through 

out eS an^t nf \ and brought 

ou.Mter angle „f 3,n„, efte, „h,ch a, Ik ,vas placed looad, ,„ tte L 

nithoot crL'.oT„r »' ‘""'I 

end a„aa,„„.„s,s l.adl “-P'*"-' ■«'i >• 

Hours, adequate mtrarenoos al, mentation bong ma.ntamed n.eanal* 



Fjg 7 Subcutaneous through and through small Penrose drain 

Following this nonresidue liquids tvere permitted for the fir^t weel 'ut'l 
thai a low residue soft diet the second week The tube, wliicn i 
sii cienth small and flexible to cause little irritation of the anus i 
remot ed about the fifth daj , administration of liquid petrohtum, J 
ounce (16 Gm ) three times a dat, bating been started the previous da 
Failures to obtain closure of the colostomv sliouIcJ be and hive 
lew in our series One surgeon on our staff had tvo or three leafs 
betore it was noted that he was dissecting the wall oi the bov t! !' 
surrounding tissues without first circumcising the skin nt the =t' 
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It IS thought that, follouing suture, leakage occurred through the 
traumatized and dcMtahzed margins of bowel, tor no further trouble 
was encountered after this practice was corrected 


Colostoji 'i Closures iii Fiftcciilh Hospital Center from June 1944 to March 1945 



CoIo«tOTn!C« 

Simple Trans 
Terse Clo®ure 
of Loop or 
Mikulicz \fter 

End to End 

Postop-^ratiTe 

Ho'^pltal 

Cloccd 

Spur Crushine: Anastomosis 

Deaths 

Cl«t General Hosipit'il 

20 

19 

1 

1 

130th General Hocpitnl 

31 

Cl 

0 

0 

3*^th General Ho'^pital 

35 

23 

2 

0 

111th General Hospital 

U 

43 

1 

0 

1^2nd General Ho*:pital 

CO 

,0 

20 

0 

iSCth General Hospital 

2S 

IS 

10 

0 

*^th General HoTiitnl 

12 

12 

0 

0 

ICMth Station Ho'^pttal 

30 

30 

0 

0 

Kiith Station Hospital 

30 

2* 

3 

0 

9lct General Hospital 


0 

23 

0 


— — 

— 



Total® 

2PS 

23S 

60 

1 


SUMMARV 

In summary it should be noted that m time of war injunes to the 
large bowel are compheated in a high percentage of cases bj other major 
injuries, and it must be understood that the treatment must be fairly 
well standardized in order for the best oier-all results to be obtained 
Before closure is attempted care must be taken that colostomy spurs 
are adequately obliterated and that edema of the bowel and actne 
infection of the ivound are no longer present Many closures can be 
kept extrapentoneal In the case of closure of sigmoid colostomies we 
have emplo} ed a medium caliber latex rectal tube as a safety valve abor e 
the suture line and feel that this procedure has defimte merit Subcu- 
taneous drains were placed m most closure w ounds for fortj -eight hours 
postoperative!) , since these are contaminated wounds Peniallm and 
sulfadiazine in standard doses were used in perhaps half of these cases 
The value of sucanylsulfathiazole as a bacteriostatic agent m the intestinal 
tract is w ell established, and its ernplo) ment should be routine Healing 
of the colostomies follow mg closure was satisfactory in the large majont) 
ot instances, and tliere was onl) 1 postoperatne death in 298 cases 
Tins' result is best explained by the fact that we were dealing with 
Mgorous >oung men undergoing electire operation for whom were 
ar ailable unlimited supplies of such essentials as blood, plasma and chemo- 
therapeutic agents for most thorough preoperatiie and postoperatne 
treatment 

929 Unnersin Club Building 
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ABSTRACT OF DISCUSSION 

Charles jMa'vo, AID, Rochester, Alinn Dr Bartlett s paper recall the 
tribute due the phcsicians who were in the forward areas and whose pnimrv 
management ol traumatic injuries of the abdominal portion of the colon and ot tli'’ 
rectum preserced so manj lues and also the tribute due the Surgeon General trom 
whose office emanated the directues regarding the treatment of these injurie 
Surgeons, m general, are duided into two groups regarding closure ot a 
colonic stoma nameh, those who prefer the intraperitoneal tape of closure ard 
those who prefer the extraperitoneal tape of closure A^s a rule I belieae that the 
mortahtj rate will be lower and the morbidita perhaps higher when the cxtraperi 
toneal method of reestablishing continmta of the colon is used than when the mtra 
peritoneal method is used 

There are man\ details in the accomplishment of either method that mu t he 
obseraed for satisfactora results Among them are the folloaaing steps 1 The 
spur must be cut through adequatela so that free passage of intestinal content 
aaill result 2 Sufficient time to alloaa subsidence of edema and inflammation mu i 
elapse aahich aaries in each case 3 Fascia and muscle should be closed oaer the 
line of suture in the colon, and subcutaneous tissue and skin should be clo cu 
loosela or, perhaps preferablj, bj a secondara procedure about forta eight hour 
later _ 

Not ana one tape of spur-cruslnng clamp aaill be satisfactora m all ctsc' Unc 
should haae as manj shapes and sizes of these clamps as one has scoop^ tor 
exploration of the common duct Seaeral applications of clamps maa be neces iri 
the mam idea being not to attempt closure until the opening is adequate or a t 
more than adequate „ 

The results of closure as reported bj Dr Bartlett for the Fifteenth 
Center are excellent Extrapentoneal closure is safest, one can ah\aj> rep 
a aentral hernia later on a liae patient 



A MODIFIED TECHNIC FOR TOTAL GASTRECTOMY 


THOMAS G ORR, MD 

KANSAS CITY KAN 

OURGICA.L histon records that Phmeas Conner,^ ot Cincinnati, did 

the first complete gastrectonij on a human being in 1JS84 His 
patient died on the operating table betore the operation could be com- 
pleted Thirteen jears later, m 1897, Schlatter,^ ot S^\ itzerland, suc- 
cessfulh remo\ed the stomach completely, and his patient sunned 
one } ear and fift} -three da} s In a discussion ot Schlatter s case at a 
meeting of the Deutsche Gcscllschaff jui Chugiine in 1898, Kronlein 
defined total gastrectomi as complete remo\al of the stomach ^\lth both 
the p}lorus and the cardia and stated that, when evamined, the speci- 
men should show a portion ot the duodenum at one end and a portion 
of the esophagus at the other In a stud} of all total gastrectomies up 
to 1929, Finnet and Rienhoff ’ emphasized the importance ot Kron- 
lem s definition, since the} found that more than half ot the operations 
recorded as total gastreatoniies were realh partial gastrectomies 

The technic used for complete remoial of the stomach and restora- 
tion of the continuit\ ot the alimentar} tract has show n man\ % ariations 
since the successtul gastrectoni} of Schlatter (figs 1 and 2) It is 
interesting to note that Schlatter’s anastomosis lietween the esophagus 
and small intestine was an esophagojejunostom} Since then many 
esophagoduodenostomies haie been done, with and without the ^lurphy 
button In recent }ears the operation of choice has been the esophago- 
jejunostom\ A loop ot jejunum has been placed either anterior or 
posterior to the colon 

Opinion has been duided concerning the ^alue ot a jejunojejunos- 
tomy between the ascending and descending portions ot the jejunum 
below the jejunal anastomosis to the esophagus There is some reason 
to doubt that an anastomosis between the two segments of the jejunal 

From the Department of Surgerv Unirersitt of Kansas Hospitals 

Presented at the meeting of the \\ estern Surgical •\ssociation in Memphis 
Tenn Dec 6, 1946 

1 Conner, P S Report of a Case of Complete Resection oi the Stomach 
At News New York 45 57S 1884 

2 Schlatter C A. Unique Case of Complete Remoral ot the Stomach 
Successful Oesophagoenterostomr Recorerr M Rec 52 909 1897 

3 Pinnej J M T and Rienhoff \\ F J Gastrectomr Arch Surg 18 
140 (Jan) 1929 
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1 — Sketches of the 
of total gastrecton ]3 ■< 


OcA4o//ct- fy/7 

ranous methods used in the development of the technic 


Boston M. & Removal of the Entire Stomach for Carcinoma 

After GaTtrectom/f. ^ J ^ Report of a Case Recoierj 

Zur Kaswstik der tL A"" Surg 31 344, 1900 Von Bardeleben A 

1901 Herczel E V 'Deutsche med Wchnschr 27 31a, 

Maffens Reier ’ , ii “S'trag zur totalen Extirpation des caranomatosen 

SaLof nTt. ^ Mo^mhan, B G A On Total 

2 1458 3903 °mach vMth a Record of an Unsuccessful Case, Brit M I 

GcslZJTtr, F Operations- und Dauererfolge bei maligner 

de?S^rifA ^ ^ Chir 88 218 1908 Schloffer ReseJ-tinn 

de. Wchnschr 43 1216 1917 Hoffman V &«= 

Schlatter e B^^sfischen Afagenersafzes,” Zentralbl f Chir 49 1477, 1922 
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Fig 2 — Sketches oi ^arlcus method' used in the de\ elopment of the technic 
of total gastrectomj ^ 


5 (a) Reid, M R Total Gastrectomy, Surg Gj-nec. &. Obst. 41 667, 1925 
(b) Coenen, H Zur Methodik der Totalextirpation des Magens, Deutsche 
Ztschr f Chir 225 391, 1930 (c) Hilarowicz, H Zur Technik der totalen 

Magenextirpabon, Zentralbl f Chir 58 2613 1931 (d) Allen, A W Carci- 

noma of the Stomach y\ith Speaal Reference to Total Gastrectomy, Ann. Surg 
107 770 1938 (r) Lahe> F H Complete Removal of the Stomach for Xfalig- 

nancj Report of Fne Surgically Successful Cases Surg, Cjmec. &. Obst. 67 212, 
1938 (f) Lahej, F H and Marshall, S F Indicabons for, and Experience 

\yith Total Gastrectomy, Ann Surg 119 300, 1944 (p) Horsley, J S Operatne 

Surgerj, St. Louis, C V Mosbj Company, 1940 yol 2, p 1032 (b) Graham, 

R R Total Gastrectomj for Carcinoma of the Stomach, -krch Surg 46 907 
(June) 1943 (t) Pack, G T and McNeer G Total Gastrectomj for Cancer, 

Intemat Abstr Surg 77 263, 1943 
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DI^SCKIPTION 01 MODIllU) TECIIMC 

"liie stomacli is emptied In an indwelling suction tube \ lelt 
paramedian incision is made from the angle bctwecen the ensitorm and 
costal margin to a point 4 to 6 cm below the !c\el of the umbibcus 
I Ins incision has furnished adcqintc exposure in all cases After the 
decision has been made to reinoee the entire stomach the cardiac end 
ot the stomach is exposed and peritoneal flaps are constructed and 
reflected upward from the anterior and posterior suriaces of the lower 
end of the esophagus 1 hesc peritoneal flaps are made first to insure 
adequate length of esophagus below the diaphragm tor anastomosis and 
to explore tor extension of tumor or metastases in this region 

lo increase exposure of the esophagus the left hepatic ligament 
is seeered and sutured beneath the right side of the abdominal wall 




Fig: 3 — Technic of total gastrectom} The insert shows the tipe of j 

incision used The ligament of the left lobe of tlie li\er has been "1^' . 
sutured beneatli the right side of the abdominal wall to retract the lett 
incision has been made for the formation of peritoneal flaps ana exp 
the esophagus 

to displace the left lobe of the Iner to the right (fig 3) lbs 
IS next freed and dn ided betw een clamps near the pylorus The p) 
end of the duodenum is cotered with gauze to present soiling 
distal end of the duodenum is closed w ith tw o row s of 
gut sutures reenforced with Lembert sutures of silk The p' o 
of the stomach being used for traction, the gastrohepatic 
dicided as far aw at from the stomach as possible, and tessels are i 
as the dissection proceeds The omentum is completelj jgnic 

the gastrocolic ligament When the spleen is approache t le 
vessels are ligated as near the spleen as possible The sp 
be remo\ ed w ith the stomach if there is an} infiltration o 
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along the ^eSbeIs or it troublesome hemorrhage is encountered (The 
spleen has not been remo^ed m an\ of the 5 cases here recorded m the 
table) retraction ot the stomach upward orer the margin ot 

the wound the vessels near the cardia are easih exposed severed and 


Siniiiii<tr\ pf I nc Casts of Total Gastrcctom\ 




Veo 

Datt of 

Tvpi of 

Pathologic 

Length of Life 

Patient 


Ir 

Operation 

Oi>oration 

Change 

to Dec 1 1946 

E S 

Female 


1/2 V46 

PO'tCOllC 

Reticulum cell 
sarcoma 

Alive 19 mo 

V G 

Mile 

tO 

7/n/4t> 

Po«teolic 

Reticulum cell 
«a rcoma 

Alive 4^ mo 

E G 

Male 

1 t 

-/Itj/K 

Antt colic 

Adtnocarcinoraa 

Vlire 44 mo 

F P 

Male 

■■4 

^/12/4G 

Antccolic 

Adenocarcinoma 

Alive 34 mo 

J B 

Male 

7G 

10/ 2/46 

Poctcolic 

Colloid carci 
noma 

Died on 40th 
postoperative 
day hemiplegia 
and pneumonia 


ligated All areolar tissue is carefulh dissected from the lower end of 
the esophagus, and the ragus nerves are severed to increase exposure 
The esophagus is further freed and retracted downward bv gentle, blunt 



Fig 4 — Technic ot total gastrectomv (continued) The stomach and omentum 
have been treed and retracted The insert shows the method ot clo'ing the 
duodenum with three rows ot sutures 

finger dissection upward through the esophageal hiatus From 5 to 8 
cm ot the esophagus can ttstiallv he easih exposed be/ow the diaphragm 

(fig 4) 
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The gastric suction tube is withdrawn into the esophagus, and a 
right-angled chmp is placed across the esophagus about 1 5 cm distal 
to the site chosen for the anastomosis Bj placing the clamp transi'ersel), 
the esophagus is flattened and widened near the suture line This aids 
in the construction ol as large a stoma as possible 

The jejunum is next dmded between clamps about 15 cm beloiv 
the ligament of Treitz The proximal end is co\ered with gauze and 
held aside for later anastomosis The distal end ot the jejunum is 
closed with three row*; of sutures The distal segment is then drawn 



Fig 5 — Technic of total gastrectomj (contmuedj The ‘ ,.,unum 

15 cm. below the hgament of Trettz The end of the distal portion oS w ) 

IS closed, and the first row oi sutures and lines of incision are shown 
esophagus and jejunum as the first step in end to side esopbagojejunostoni} 


through an opening in the mesocolon or anterior to the colon an 
tomosed to the esophagus 5 to 6 cm distal to its closed end IntermP 
silk stitches are used for tite first row of sutures A long su u 
left at each end for traction The esophagus and 
inased about 4 rom from the suture line, and a row of no c 
surgical gut lockstitch sutures is used to unite the full thic mess 
esophageal and jejunal walls As this suture is place - . 

maintained on the tension sutures to enlarge the esophag 
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as much as possible The anterior ^^all ot the esophagus is next dnided, 
and the stomach is remoi ed A surgical gut suture is used to unite the 
anterior margins of the esophagus and jejunum An anterior row of 
silk Lembert sutures completes the anastomosis The field is kept free 
from soiling b> the right-angled clamp on the distal part of the esophagus, 
b\ constant suction through the tube in the esophagus and br suction 
in the wound (fig 5) 



Fig 6 — Technic of total gastrectomj (concluded) The end to side esophago- 
;ejunostonij is completed, showing pentoneal flaps sutured to the jejunum oter 
the anastomotic line of suture Lateral sutures ha\e been placed to fix and suspend 
the jejunum Postcolic end to side jejunojejunostom'v is completed The mesen- 
tery of the colon is sutured to tlie jejunum and the mesentery of the jejunum to 
close the defect in the mesocolon 

The line of anastomosis is cotered, both antenorlj and posteriori}, 
with the pretiousl} constructed flaps of peritoneum Finall}, the jeju- 
num IS sutured to the diaphragm on each side ot the anastomosis wnth 
two or three interrupted silk sutures to suspend the jejunum and 
decrease the tension on the anastomosis When the anastomosis is 
completed the tube in the esophagus is passed into the jejunum The 
suture in the left hepatic ligament is remo\ed to release the left lobe of 
the liver 
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An end tn sidt annstotnosis is made between the pro\imal end of 
tile jejiimini and the distal jejumim below the mesocolon The margin' 
of the incised mesocolon arc sutured to the jejunum and its mesenten 
(% 6) 

The abdominal wound in all cases has been closed with stainless 
steel w ire and silk J he abdomen is drained through the upper end 
of the incision I he tube is left m the jejunum tor four or fi\e da\s 
Small quantities of water are injected through the tube after the first 
da\ Suction is continued as long as the tube is in the jejunum When 
the tube is reino\cd liquid feedings arc begun, and the\ are gnen sereral 
times daih \fter ten da\s scmisolid food is gnen in fi\e or si\ feedings 
each dav 

The postoperatne progress in 4 of the cases here recorded was 
liner enttul (table) In the fifth, and last patient hemiplegia deieloped 
four dais following operation, which probabh was responsible for hb 
deatii, on the fortieth postoperatne dai 

COM^IE^T 

The advantages of the technic described are (1) direct entrance ol 
food into the jejunum distal to the anastomosis without filling of the 
pro\imal part of the jejunum as in the loop operation, (2) elimmatiop 
of distention or delai in emptying of the proximal portion of a loop 
and (3) elimnntion of am regurgitation of the duodenal contents into 
the esophagus 

The mortahti rate ot total gastrectonn has been steadilj decreasing 
since the first opeiation bj Conner sixtj-two lears ago The operatne 
death late recoided in 1929 bi Finiiei and Rieiihoff^ in a collecte^ 
series of sixti -tw o undoubted total gastrectomies ivas 53 8 per cent 
1943 Pack and JIcNeer collected 303 cases of total gastrectonij , wi i 
an operatn e mortahti of 36 9 per cent Eight consecutii e cases of tota 
gastrectonn were reported by Jones and Kelim “ in 1945 witiou 
death, and m 1946 jMoreland ' added 6 consecutive cases "it on 
a death 

With constantlv iniproimg methods of supportiie 
patients submitted to surgical procedures and improieinent an s 
ardization of technic, it seems reasonable to predict that the 
rate for total gastrectomy m the future will not exceed 10 to 1 po'' 

6 Jones, T E and Kelim, R W Total Gastrectomy, Surg Gynec & Ob t 

S® . c- CO ms 

7 Moreland R B Total Gastrectomi, Arch Surg 52 WW t w-* 



RUPTURED INTERVERTEBRAL DISK IN THE 
CERVICAL REGION 

A Report of Twenty Coses 


FREDERIC V KRISTOFF, M D 

AND 

GUY L ODOM, MD 

DURHAM, N C 

TT IS THE purpose of this paper to discuss bneflj the diagnosis of 

the ruptured interv ertebral disk m the cen ical region and to correlate 
the clinical aspects of the sj ndrome m ith the pathologic-anatomic changes 
responsible It is hoped that the report of this series of cases maj con- 
tribute in some measure to the excellent reports that hai e been published 
about this clinical entity 

The ruptured cenical disk as a neurosurgical problem is nothing new, 
and there are numerous articles dating as far back as 1928 that deal 
\\ ith the ailment In Stooke} ’s ork ^ the gross anatomic foundation of 
the clinical sj ndrome is clearly explained His dn ision into three clinical 
\ arieties based on the location of the intraspmal mass not only simplifies 
the conception of the condition but seems the onh rational wa.} of 
classification 

Stooke} ’s group ot 7 cases includes 6 cases of cord compression of 
one or both heinicolumns ot the spinal cord or cord compression and 
what Mas interpreted as a lesion of the anterior horn accompanied Mith 
pressure on the long spinal tracts Onlj 1 case Mas purelj that ot root 
compression and presented as such ^Iichelsen and Hixter = reported 
8 cases, of m Inch 1 m as a case of cord compression and 7 m ere instances 
of root compression Semmes and Murphe},’ Spurhng and Scorille^ 

From the Xeurosurgical Dnision, Department ot Surgen Duke DnuersiU 
School of Medicine 

1 Stooke\ B Compression of the Spinal Cord Due to Extradural Cemcal 
Chordomas A.rch Neurol &, Psichiat 20 275 ( \ug ) 1928 

2 yfichelsen J J and Mixter W J Pam and Dicabiliti ot Shoulder 
and A.rm Due to Herniation of the Nucleus Pulposus ot Cemcal Inten ertebral 
Disks New England J Med 231 279 (Aug 24) 1944 

3 Semmes R E and Murphe\ F The S' ndrome ot Unilateral Rupture 
of the Sixth Certical Disk TAMA 121 1209 (April 10) 1943 

4 Spurhng R G and Sco'ille M B Lateral Rupture oi the Cemcal 
Inter' ertebral Disks Common Cause of Shoulder and Arm Pam Surg G'ucc 
cC Obst 78 350 (April) 1944 
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and Biic\ - all reported cases of pure root compression b}' a ruptured 
cenical disk In the present senes ol 20 cases there are 16 of root 
compression (table 1 ) and 4 ot cord compression (table 2) 

In a reaiew ot the histones of the cases ol Stookej’s patients, it i\as 
obsen ed that in 5 of the 6 cases of cord compression the condition began 

Table l-Casa of Cc-^ 
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aMth subjectne complaints ot pain in the arm and 
paraparesis for a lanable length of time In l\Iichelsen s an 
case cord compression began with pain in the shoulder an ani^ 

three 3 ears before the onset of paraparesis In 2 ot our j g|,o„[der 

compression the S 3 ndrome began nith pain in the nec an 

r Buci” P C and Oienault H Compression f ^ 

Root br Hemiabon of Inten ertebral Disk J A if A 126 _ I 
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belore the onset ot paraparesis These tacts shori a cliscrepanc} of 7 1 
in tlie proportion of root and cord compression in Michelsen and Mixter s 
senes " as compared nith 16 4 in the present group and 1 6 in that of 
Stooker d the earliest reported series This discrepanc} is strongh sug- 
gestne of an earlier recognition in the more recent reports 
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The differences between the cerrical and the lumbar portion ot the 
spinal canal — and particularh the difference between the contents ot 
these two most mobile sections of the canal — are those of dimensions 
and anatomic function The cervical canal contains the cervical 
nerve roots and the cervical cord whereas the lumbar canal contains 
the cauda equina and no spinal cord below the first lumbar v ertehra In 
the cervical canal, within the dural sheath, the cord is anchored hv the 
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dentate ligament on both sides and the nene roots pass through their 
inter\ ertebral foramens almost instantly after exit from the cord 
Because ot these characters the neural structures are relatively immobile 
When one considers that the relation between the cervical interspaces 
and their corresponding ner\’e roots is a much closer one than is the 
case in the'Jumbar portion, it becomes evident that root compression in 
the cen ical canal w ill occur with much greater localization than that in 
the lumbar jxirtion Though the cemcal inten'ertebral disks and, 
therefore, the disk protrusions also are much smaller than those in the 
lumbar region, it is neiertheless justifiable to say that the potenhalit) 
for compression of a nen e root is much greater in the cervical region 
The relatn e immobihtv of the cervical neural structures explains the 
rapidity of onset of s} mptoms and signs and why the actuallj small but 
relatn eh large protrusions of the ruptured disk may result m selectne 
pressure op one hemilateral or e^en hemianterolateral column on\ 
The localization of unilateral compression of a single root m the cenica 
part of the spine due to the close relation of interspace and correspon mg 
neri e root is, howei er, slightly altered in a few instances wto a sing e 
protrusion exerts pressure on ti\o adjacent nerve roots 's 'vi 
encountered in patients with Arnold-Chiari malformabon, in w nc 
disproportion of growth of spinal cord and spinal column wi J 
parallel, longitudinal passage of tlie cervical roots for a short i ^ 
(case 4) Arnold-Chian ailment is not common, however, ana 


coincidence will be a raritv 

In the lumbar canal the two mam reasons for compression o mu 
roots are (1) multiple ruptured disks and (2) large 
extend medially In the cervncal portion of the spine mulbp P 
are possible for the same reasons as m the lumbar part 0 
namelv, because of the extensive movements and relative y p 
of this part of the spine The small senes of cases rep 
how ever, does not include such an instance 

Large protrusions in the cervical region will cause (0 

the spinal cord The resulting syndrome, be mi' 

the cord, will lead to a diagnosis of a lesion in the cord tna 
leading as to the causation At the time of rupture a ^ 
may occur suddenly and compress the cord instant y j thus it is 
will then begin and remain as that of a lesion of ’ ^.Q^pression 

logical to disbnguish between cord compression an ^gasons 

resulting from a ruptured cervical disk There are, successive 

to assume that m several instances these two that the patho 

stages in the pathogenesis of a ruphired cemcal dis , 

genesis at times should be divided into three peno s f I ^ 
impression, (2) period of unilateral cord .on 

masked root compression, and (3) period of bila 
with masked unilateral or bilateral root compressi 
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The most ^uI^erable point in the annulus fibrosus and posterior 
longitudinal ligament is, as in the lumbar portion of the spine, situated 
lateralh m relation to the spinal canal or anterior to the corresponding 
nene root and not the spinal cord itselt Therefore, in the majontc ot 
cases compression of the root will occur first and the outstanding com- 



Fig 1 Draw ing of the ceiw ical canal, containing the cemcal neiw e roots and 

cervical cord showing relations oi roots and cord in a case of Amold-Qiian 
malformation 

plaint Will be radicular pain and paresthesias referable to the dermatome 
of that root ® The dominating neuropathologic signs, if present, w ill also 
be referable to the peripheral distribution of that same root It will be 


6 Foerster, O The Dermatomes in Man, Brain 56 1 (March) 1933 
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possible to exclude a lesion of the cord b\ tbe absence of ipsilateral signs 
in tlie pr rainidal tract and contralateral spinothalamic signs Certain 
nio\ ements of the head and neck ill reproduce the radicular pain and 
paresthesias, and, consequentlv this along n ith the absence of tenderness 
of tbe nen es and muscles ■« ill rule out the possibilit} of a lesion of the 
peripheral nen es 

This stage of root compression ma% not ad% ance any further, and the 
s\ ndrome mar remain as such, \\ ith remissions and exacerbations for 
lears 

LATERAL PROTRLSIOXS WITH ROOT COMPRESSION UXCOMPLIC^TED 
B\ CORD COMPRESSIOX 

The cases of lateral protrusions with root compression are sum- 
marized m table 1 Experience rereals that rupture of an inten ertebral 
cen ical disk takes place at the filth and sixth interspaces in most of the 
cases This is probablj due to the greater mobiliti of these joints and 



Fig 2 — Uncomplicated root compression as a result of a ruptured disk. 

is comparable to the common lesion in the fourth and fifth 
in the lumbar portion of the spine This does not mean, 
ruptures are confined to these interspaces, as inaj’ be seen m 
Xet ertheless, they are the commonest sites of rupture, and the ^ 
arising are now' so well known that the diagnosis of a rupture 
one of the two aforementioned interspaces can be made clinica ) 
great certamtj, as long as the result of the rupture is an uncompie 

root compression (fig 2) a i are 

In all probabilitj" all ruptures ot inten'ertebral cen ical ^ 
traumatic in origin, but it is not alwais possible to obtain a us ^ 
trauma A long time maj hai e elapsed since the initial ’"T'p ’ 
patients maj hare forgotten or, as frequentl) is the injuf' 

ha^e not been asked about such an initial injuri rim i 
ma} hare been so mild that the patient tailed to connect i 
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in the shoulder and arm later de\ eloping B\ caretul questioning, a 
histor\ of an initiating trauma will be obtainable in nearh all cases 

The subjectue complaints are almost iinariablj those of pain m the 
lower part of the neck that soon afterward is oi ershadow ed b\ complaints 
of pain radiating from the neck to the shoulder and arm accompanied 
■w ith paresthesias m a more distal area The radicular pain w ill differ both 
in distribution and in extent it will at tunes imohe onh the shoulder 
and upper arm but it ma\ extend to tbe fingers The distribution will 
iar\ and the pain ma\ be reterred to tbe supraclaiicular tossa pectoral 
region, back of tbe shoulder, shoulder blade radial side ot arm and fingers, 
extensor side of the upper arm and forearm and other regions 

The paresthesias w ill be felt m the same distribution as the pain but 
tisualh w ill extend more distalh than does the pain For example, when 
the sixth cervical root is compressed the distribution of paresthesias will 
be the radial side of the forearm thumb and index finger whereas it will 
be the extensor side of forearm dorsum of the hand and one or all ot the 
three middle fingers w hen the se\ enth cerv ical root is compressed 

Both the pain and the paresthesias are nearh alwavs aggravated b\ 
movements of the head and neck which result m direct compression of 
the nerv e root In most cases pain and paresthesias are brought on also 
bv increased intraspinal pressure resulting from distention ot the cemcal 
rachidian v ems 

The objective signs mav be divided into mechanical defensive signs 
and neuropatliologic signs The fonner which act to protect against 
sudden compression of the nerv e root are the tilted head and vv rv neck 
the tenderness to manipulation ot the low er cerv ical spinous processes ( a 
procedure that frequentlv will reproduce the radicular pain), and last 
the most reliable sign of a ruptured cervical disk at the fitth and sixth 
interspaces tenderness to hv perextension, flexion and lateral flexion ot 
the head tow ard the side of pain manipulations w Inch seldom tail to call 
forth the patients’ pain and paresthesias in all their extent 

The neuropatliologic signs that mav be associated with the mechanical 
defensive ones are indicative not onlv of root compression but also ot 
the root compressed and are therefore localizing in character Thev 
mav not be observed for some tune after the onset of pain and par- 
esthesias Thev consist of selective hvpotoma and weakniess and later 
fibrillations and atrophv ot certain of the arm muscles undissociated 
sensorv impairment m certain dermatomes and last diminution oi 
certain ot the tendon reflexes of the ann These neuropatliologic sign> 
are indicative of degeneration of the nerves and are of much graver 
significance than the neuropatliologic complaints which onlv indicate 
irritation of the root Both the subjective complaints and the defensive 
signs will disappear alter removal of the ruptured disk, whether the 
neuropatliologic signs do so or not vvill depend on the duration ot root 
compression 
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DIAG^OSIS 

The diagnosis of the ruptured cer\ ical disk is primarily clinical, and 
the history and subjectne complaints are of the greatest aid m amving 
at an earlj diagnosis The abihU to bnng on the pain and paresthesias 
b^ manipulation of the lower cemcal spinous processes and b} hsper- 
extending, flexing and lateral!} flexing the head toward the side of pain 
will confirm the presumptne diagnosis of a ruptured cemcal di-k 
This w ill be piossible w ith infrequent exceptions as long as the clinical 
s} ndrome is that of uncomplicated root compression ■\s will be seen in 
the tables, a ruptured disk at the fifth cer\ ical interspace ma} be diagnosed 
when pain and paresthesias are referred to the radial side or the arm 
thumb and index finger , the sensor} impairment, it present im oh es the 
same area or part of it, there is weakness, primanl} of the deltoid and 
biceps muscles, and the biceps reflex is diminished 

In a like manner a rupture at the sixth cemcal interspace ma\ be 
diagnosed when the pain and paresthesias are referred to the exten-or 
side of the arm, dorsum of the hand and one or all of the three mid e 
fingers , the sensor}^ impairment it present in\ oK es the same area or 
part of it, there is weakness pnniariK ot the triceps muscle and t e 
triceps reflex is diminished This empiric dmsion conforms fairl} ^ 
w ith the segmental representation of current senson and motor ta e 

Apparently the sensor}^ areas supplied the sixth and se\eii 
cer\ ical roots o\ erlap somew hat, both in the anatomic arrangement an 
in the patient’s interpretation Therefore the examiner will ^a^e 
approach the evaluation of the in palgetic areas of the skin wnth a ce ai^ 
critical judgment As to the imohement of muscles, the 
biceps muscles seem to be earliest and most frequenth affeefe w 
the sixth ceri ical root is compressed, and the triceps muscle is a ec 
when the se\enth is imohed Because of the 
representation of the muscles of the arm and shoulder, it is di ru^ 
am further in the evaluation of muscular weakness as a 
How e\ er, one w ill find the im oh ement ot these three muse es r 
when weakness of the muscles is present 


KOENTGElCOGRAMS OF THE EOX\ STRUCTURES 

At times narrowing of the interspace in queshon may or 

roentgenogram in the lateral new An unusually same 

absence of the physiologic cervical lordosis may be seen also in 
view The oblique view may or may not show £ [grera! 

changes and narrowung of the interv'ertebral foramen m cas 
protrusion In such instances these changes can be seen on } 
side necessitating oblique view’s of both sides for companson ^ 

These roentgenologic findings are ^ of rupWf^^ 

disk, but their absence by no means rules out the possi 
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of a disk In cases of cord compression roentgenograms of the bonv 
structures can furnish only negative evidence 

MYELOGR^PHV 

M3 elograph} is necessar}' m all cases ot cord compression for diag- 
nosis of the level involved In instances of lateral protrusion and root 
compression it ma} be necessarv to emplov this valuable diagnostic 
method prmcipallv to prove the presence of a ruptured disk when other 
differential diagnostic ailments have been stronglv suggested 

M}elographv is an accurate method of diagnosis whether iodized 
popp3seed oil or Pantopaque (ethvliodophenvlundecvlate) is used as 
contrast medium In cases of lateral protrusion the shadow of the con- 
trast medium is often so characteristic that an etiologic diagnosis can be 
made from the roentgenograms alone The defect m the shadow of the 
contrast medium is well rounded, occupies a lateral position over the 
interspace in question or, in cases of small protrusions, onlv hinders 
penetration of the contrast medium into the sleeve of the compressed 
root 

DIFFEREXTIAL DIA.GXOSIS 

The pathologic conditions that usuall) cause difficulbes in the recog- 
nition of a ruptured cervical disk with uncomplicated root compression 
vv ill be discussed bnefl}-' 

1 Cervical AifJintis — Cervical arthritis, which is primanh an ail- 
ment of old age, is associated vv ith pain in the neck aggrav ated bv motion 
of the head and neck, and with diffuse tenderness to palpation of the 
cervical part of the spine It ma3 also result m radicular pain of 
distribution over the root The local pain and tenderness are easilv 
explained , the radicular pain is less so 

As in all conditions of diffuse arthritis of the spine the interv ertebral 
disk has, to a greater or less extent, lost its dvnamic capacitv The 
interspaces are narrowed and the usual irritative, hvpertrophic spur 
formations occur at the edges ot the bodies of the vertebrae As a 
matter of fact these spurs vv ill occur at the posterior lateral border of the 
bodies as well as on the anterior border and can affect the roots as thev 
pass through the narrowed intervertebral foramens 

It IS feasible to assume that m such cases irritation of the root is due 
to destruction or damage to the interv ertebral disk ev en though the latter 
cannot be classified as a ruptured disk The reports ot calcified ruptured 
disks probablv deal with cases of excessive hvpertrophic arthntis of the 
cervical portion of the spine The lustorv however will be different 
since there vvill have been a long chronic course vvathout initial trauma 
The neurologic examination will as a rule fail to show the objective 
neuropathologic changes of root compression although the complaints 
will be those resulting from genuine irntation of the root The 
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roentgenograms usualh will show diffuse arthritic changes ot thecenical 
and lumbar portions of the spine, if not the entire spine, and, frequentlj, 
narrowing ot one or two of the inter% ertebral foramens These findings, 
howe\er allow onh the diagnosis of arthritis unless the abnormalih i« 
confined to onh one interspace Lumbar puncture, manometric readings 
and estimation of total protein contents will \ield no decisne results, and 
injelographj will show onh ei idence of the prominent postenor borders 
of the interspaces If the subjectn e pain and paresthesias are sufficienth 
se\ere, the description will be accurate enough to allow localization and 
decompression of the affected root or roots 

2 Scalenus Anttcus Svndi oinc — Scalenus anticus sindrome, uJiidi 
is dn ided into nen ous and \ ascular \ arieties w ill often be mentioned in 
differential diagnosis The radiation of pain and paresthesias confined to 
the ulnar or ulnar-median distribution is custoniarih designated a« the 
scalenus anticus s\ndrome It has ne\er been adequateh explained uhi 
symptoms and signs from the first dorsal and eighth cenucal nene 
roots predominate o\ er the signs from the se\ enth sixth and fifth roots 
following compression of the brachial plexus where it passes between the 
scalenus medius and anticus muscles It is possible, as suggested bi 
Spurling^ that the scalenus anticus srndrome in its broadest sense is 
supenmposed on a ruptured cenical disk and that it is based wholh on 
X ascular changes due to compression ot the subclaxian arterj The 
radicular pain and the selective paresthesias, on the other hand, should 
considered as the results of true root compression and not as due to com 
pression of the pleviis In the present senes the x’asciilar signs an 
sxunptoms have not been listed in the tables, but that does not nieantia^ 
thex XX ere not present At an^ rate, it should be obserx ed as a genera 
rule that the scalenus anticus muscle should not be sectioned un ^ 
mx elographx has been performed the assumption being that the 

ot the muscles of the neck is a defensix e sign and present onh to 
sudden pressure on a nerxe root bx’’ a ruptured disk at the sexe 
cerx ical interspace 

3 Laminai Fiactincs iu Ccrzncal Region — Laminar 
the cerx ical region hax e a similar history to that of ruptured dis 
as initial trauma and persistent radicular pain are concerne 
genograms of the cerx ical part of the* spine, particularly the o 

X lexx s, are of the greatest importance in these cases, as the laminar ^ 
ment max be seen protruding into the interx ertebral foramen 
clinical picture is similar to that of a ruptured cerx ical disk anc a 
IS indistingmisbable until the lesion is exposed at operation ^ 

4 Cervical Rib or Elongated Transverse Process of tht 
Cervical Veitebra — Cerx ical rib or an elongated transxerse 

the sex enth cerx'ical x ertebra is often found accidentally on ® 
grams xxithout am subjectixe or objectixe signs of inxohemen 
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nenes It will at times cause pain and paresthesias of the shoulder 
and arm due to pressure on the plexus and arteia , and according!} that 
s\ndrome can be dnided into a nervous and a vascular one However, 
the course ot such a disabihtv will have been chronic and gradual and 
without remission and exacerbations The pam will be aggravated b} 
mov ements of or dow nw ard pull on the arm or other mov ements The 
objective findings will be dominated bv the vascular signs, that is, 
abolition ot the radial pulse difference m blood pressure m the two arms 
and difference m temperature ot the arms and certaml} the rib it not 
palpable, will be seen m the roentgenograms It the pain does not sub- 
side after removal of the rib, mvelograph} should be performed 

5 Subdeltoid and Subacromial Bursitis — Subdeltoid and subacro- 
mial bursitis should cause onlv slight difficulties in differential diagnosis 
when the historv is examined There are local tenderness and limitation 
of movement in the shoulder joint, and roentgenograms of the shoulder 
mav show the calcification 

6 Biachial Xcuiitis — Brachjal neuritis gives pain m the entire arm 
which IS diffuse and constant m nature and not aggravated bv motion 
of the head and neck There is exquisite tenderness to palpation along 
the course of the affected nerves and pronounced tenderness of the 
muscles neither of which is present in root compression due to ruptured 
cerv ical disk 

7 Paiicost’s Tuiiioi — Pancost’s tumor mav be mentioned as a raritv 
It will give pam in the shoulder and axilla and eventuall} Horner’s 
svndrome will develop Roentgenograms ot the chest will reveal a 
homogeneous shadow at the apex of the lung and thus disclose the true 
nature ot this ailment 

8 Cervical Radiculitis — Cervical radiculitis, which is said to involve 
most commonlv the sixth and seventh nerve roots mav be mentioned 
here Root compression cannot be distinguished bv anv other means 
than mv elographv or exploration 

LVRGE PROTRUSIONS WITH ROOT COVIPRESSIOX COVIPLICVTED 
BV CORD COVtPRESSIOX 

If the protrusion occurs mediallv (fig Z A) or it as is clearlv detect- 
able m the histones in 9 ot the 1 1 cases of cord compression reported ' 
the protruding ruptured disk proceeds farther and turns over m the 
medial direction across the interspace and produces pressure on the 
ipsilateral halt of the cord (fig ZB) the stage of unilateral cord com- 
pression IS established This is possible without much displacement ot 
the cord so that transmitted pressure on the ipsilateral part ot the 

7 Stookev reported 6 case' ol cord coniprcs^oin Michelsen and Mivter 1 ca'c 
of cord compression and the present scries 4 cases ot cord coniprc' ion 
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posterior section of the column may not be present due to the fixation 
of the cord In all likelihood the root compression is present nonetheless, 
but It Will already be masked by signs related to the cord, which are 
signs in the ipsilateral pyramidal tract and contralateral spinothalamic 
signs w ith indefinite sensor}'' lex el, several segments below the true lesion 
The signs related to the root, weakness of the muscles and fibrillations 
and diminution of the tendon reflexes m the arm xvill be asenbed to a 
lesion in the anterior horn It will no longer be possible not to suspect 
a tumor ot the cord and to subject such a patient to myelography The 
cases of root compression complicated by cord compression are sum 
marized in table 2 

If myelography is not done and the diagnosis not made, in such a 
case unilateral cord compression will likely pass into the stage of bilateral 
cord compression b\ further expulsion of the fragment of the disk 



through the tear and further extension of it in medial direction 
the signs related to the root may no longer be recognizable as suc^ 
The sensory impairment in one or both upper extremities xvill ^ ^ 
fined to the fingers and hand and easily interpreted as penp . 
nature The unilateral or bilateral, disassociated or 
sensory loss in the lower limbs may or may not extend up onto ^ 
The xvasting and xxeakness in one or both upper jjot 

associated with spastic weakness of the lower limbs Therefore, i^^^ 
surpnsmg that such a syndrome is frequently diagnose as 
synngomy elia or to an intramedullary tumor 

If there are signs from the posterior columns m ad 
the others, a possible diagnosis of subacute combined 
also be entertained in many of these cases This is not at a u^^^ 
able, since in the great majonty of these cases a lumbar punc 
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re\eal normal manometric readings on a Grant Cone test and the total 
protein content of the spinal fluid frequently within normal limits 
Therefore, the true nature of the lesion probably w ill not be recognized 
until mjelography has been performed 

The complaints dunng these two later stages are Jikel> to be those of 
indefinite pain in the neck and one or both shoulders, but probably these 
olten will be o\ershadowed b\ complaints of weakness in one or both 
lower limbs or even ataxia of the lower limbs 

DIAGX'OSIS AXD DIFFEllE^TI\L DIAGNOSIS 

The problems df diagnosis after compression of the cord or AAhen 
compressipn has been present from the beginning are tiAofold, nameh 
those of eitologj and those of spinal lei el If a histoiy of trauma to the 
neck A\ ith transient radicular pain and paresthesias is obtained, even if it 
'preceded the paraparesis b\ many jears, it is highly probable that the 
cord compression is caused h\ a ruptured disk Otherwuse an etiologic 
diagnosis will not be made definitely until the lesion is exposed The 
diagnostic procedures for the determination of the leA'el of the lesion aaiII 
be the same as those for a tumor of the spinal cord, and the condition to 
be considered in the differential diagnosis w ill be the same as those in the 
instance ot tumors of the spinal cord 

I 

LUMBAR PUNCTURES WITH MANOMETRIC READINGS AND ESTIMATION OF 
TOTAL PROTEIN CONTENT OF THE SPINAL FLUID 

In cases of lateral protrusions, the manometric readings will be 
normal and the total protein Ica els of the spinal fluid wathin normal limits 
In cases of large protrusions, the manometnc readings often will be 


Table 3 — Results of Manometric Reading and Examination of Spinal Fluid 
for Total Protein Content 




Spinal Fluid 



Spinal Fluid 


3Ianoinetnc 

Total ProtelD, 


ifanometrfc Total Prote a 

Case 

Heading 

Mg /lOO Cc. 


E^admg 

Mg /ICO Oc 

1 L-K S 

Not done 

Not done 

11 M R. L 

Normal 

24 

2 O L.M 

Normal 

57 

12 if E Y 

Normal 

4o 

3 W H W 

No report 

No report 

13 E, F E 

Normal 


4 E P P 

Normal 

S2 

14 L S S 

Vormal 

No report 

5 I/. B G 

Not done 

Not done 

15 S H 

Not don* 

Not doa^ 

6 G L C 

Normal 

S4 

16 G M 

Not don^ 

Not don-* 

7 V D C 

Normal 

43 

17 Y E 

Partial bloct 

Pandy 2 ^^ 

8 V L T 

Normal 


IS 31 G H 

Partial blocl. 

€2 

9 H F s 

Normal 

No Import 

12 E 31 B 

Normal 


10 T G H 

Normal 

03 

20 H T 

Partial blo^L 

ll** 


normal and the increase in the total protein leiels of the spinal fluid will 
be so small that no conclusions can be draiATi In the few cases m aaIucIi 
the subarachnoid block is complete, the manometnc readings and greatK 
increased total protein le\els in the spinal fluid still will not gi\e more 
than a hint of the IcAel of the lesion 
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OPER \TIO\ 

The operatne procedure for cerMcal disks is sonieiibat s.miJar to 
tliat for tile lumbar region, but it is more ot a risk The patient is placed 
m a sitting position, in the Craig headrest with the head flexed foniard 
ns position not onl} decreases bleeding but aids greath in the expo ure 
o t le esion Because ot flexion of the neck solution of tribromoetlianol 
and ether administered mtratracliealh is preferred as the anesthetic in 
or er to present obstruction of the air\\a}s Local anesthesia ma\ be 



— Exposure of ruptured cen ical di't. 


used and is helpful in locating the correct interspace b\ 
pressure over the hgamentum flarum as suggested bi Semmes, tni 
how e\ er, usuallp is an extremely uncomfortable procedure for the patien 
A midline incision is made from the spinous process of the fourt 
cenical to the first dorsal spinous process, and the posterior 
in the neck are separated m the midline bi close to blunt direction 
decrease bleeding The muscles are then stripped siibperiostealK 
the spinous processes and the laminas of the fifth, sixth and =eie^ 
cerxical xertebrae on the side of the lesion The roentgenograms on 
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be studied carclulh in regard to the spinous processes, since m the 
cer\ical region there is not a definite landmark comparable to the 
sacrum which is so cxtremeh helptul in orientation in the lumbar 
region Usualh there is a pronounced biturcation ot the tip ot the fitth 
cerMcal spine and sometimes also ot the sixth but that ot the latter is 
alwai s much shallow er 7 he se\ enth cen ical spine, the longest and most 
prominent ends m a smooth rounded nodule 

Alter exposure ot the lammas the attachment ot the hgamentum 
flarum is separated trom the anterior surlace ot the lamina abore The 
caudal one third is then remored with rongeurs from this lamina and the 
remo\ al carried w ell lateralh (fig 4) In order to accomplish the lateral 
remoral it mar be necessarr to use a small dental chisel The ligamen- 
tum flarum rrhich is much thinner than that in the lumbar region is 
remored br shaqi dissection In most cases this mil gire an adequate 
exposure for exploring the interspace but trequentlr it is necessarr to 
remore a small portion of the upper lateral part ot the corresponding 
lorrer lammas If a disk is present the nerre root is flattened, dis- 
placed posteriorlr and exceedinglr tense L'suallr the lorrer portion of 
the root is displaced tarther posteriorlr br the protruding mass and 
therefore it is easier to retract the root slightlr uprrard to remore the 
herniated portion ot the disk rrith forceps Onlr the herniated portion 
is remored and there mar or mar not be more than one fragment Xo 
attempt should be made to curet the space betrreen the bodies of the 
rertebrae During the remoral ererr effort should be made to aroid 
the large extradural r eins and it bleeding is encountered careful hemos- 
tasis should be obtained 

seririARr 

The pathologic anatomr pathogenesis and the clinical picture as 
rrell as the diagnosis and differential diagnosis of a ruptured cemcal 
disk hare been discussed brieflr The trpe of operation for the remoral 
has been outlined 

Trrentr" cases of ruptured interr ertebral cemcal disk hare been 
reported in order to emphasize the srmptoms and signs from rrhich a 
diagnosis mar be made clmicallr ® It is noterrorthr that 16 of the 20 
cases rr ere those ot pure root compression and onlr 4 rr ere those ot cord 
compression The possibilitr that the high percentage of root compres- 
sions m our senes as compared mth those in the older reports ot 
ruptured cemcal disk mar be due to earlier recongnition is set torth 
and the idea entertained that the pathogenesis should be dirided at 
times into three stages (1) the root compression, (2) the unilateral 
cord compression rrith masked root compression and (3) the bilateral 
cord compression rrith masked unilateral or bilateral root compression 

S \ complete follow up is not gircn as the interval ot time aite- operatira 
Ins not been sufficient in all the cases listed 
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A historj of an initial and of repeated trauma 'was obtained in the 
majority of the cases Ti\ehe of the 20 patients ^^ere men in the age 
group of 36 to 56 j'ears, and 8 patients were omen in the age group of 
32 to 59 j ears 

Lumbar puncture \\as done in 16 instances, manometnc readings 
^\ere made in 15 and total protein contents of the spinal fluid were 
estimated in 15 of the 20 cases Myelography uas done in all cases of 
cord compression and in 9 cases of pure root compression 

, CONCLUSION 

The diagnosis of a ruptured cervical disk is primarily clinical, and 
the histor} and subjectne complaints are of maximal importance for 
arm mg at an early recognition of the condition Reproduction of the 
pain and paresthesias v ill be possible almost without exception as long 
as the syndrome is in the stage of root compression After cord com- 
pression has occurred mj elography is the method of choice for arrinng 
at a diagnosis of the lei el and, in man}' instances, for justifying an 
etiologic diagnosis 

In the present cases of lateral protrusions the operatiie results, 
\\ ithout exception, have been good In the cases of cord compression the 
recovery has not been as spectacular or always complete 

ADDENDUM 

Smce the submission of this paper IS more patients with a ruptured 
cen leal disk have been operated on, one of v horn had a combine roo 
and cord compression, the remainder had uncomplicated root com 
pressions 

Dr Barnes ■Woodhall, Associate Professor of Surgery in 
surgerj, Duke Unuersity School of Medicine, assisted us bj reading an co 
this article 



STREPTOMYCIN AND PARACHLOROPHENOL IN 
SURGICAL INFECTIONS 

LIEUTENANT WALLACE S BROOKE (MC), US NR 

T he history of streptomjcm is a stor^ of a planned search 
tor an antibiotic agent capable of bactencidal and bacteriostatic 
action on gram-negatne bacteria, a substance capable of action in the 
animal bod} as \\ell as the test tube, with low toxicity and high resis- 
tance to inactnation by circulating bod} fluids and exudates from 
wounds In new of tlie remarkable success obtained, it is natural 
that streptom} cm be gi\ en exhausti\ e and repeated laboratoiy and clini- 
cal trial against the mixed infections seen so frequently in the surgical 
field 

This study was designed to coordinate the bacteriologic findings in 
the laboratory with clinical evaluation and tests on a group of bums, 
ulcers and infected wounds caused Wj a mixture of bactena, predomi- 
nant!} gram-negative Of great importance is the fact that almost all 
the cultures of material from wounds were made on matenal from 
infections clmicall} resistant to penicillin and sulfonamide drug therapv 
It is behev ed that the percentage of gram-positiv e bactena vv as therebv 
lessened and that more resistant species were present 

The effect of streptom} cm alone and its effect when mixed with 
agents used commonl} for local treatment m surgical infections have 
been investigated Sulfanilamide, peniallm, urea tyrothncm, chlora- 
zodm and parachlorophenol have been given greater or lesser tnal 
when added to streptom} cm solutions or ointment bases 

These stubstances were added for the following theoretic considera- 
tions (a) that one or more of them might give evndence of stabilit} it 
mixed with streptom}cm, {b) that if streptomvcm-mactivatmg sub- 
stances vv ere found m exudates from vv ounds tliere vv ould be less possi- 
bilitv for clinical failure if a second, and unrelated, agent were readv 
as a block, and (c) that the addition of an extra bacteriostatic or 
bactericidal substance would lessen the prospect of the development of 
a streptomycin-resistant or drug-resistant bacterium m wounds under 

From the laboratories of the United States Kaval Medical Re-earch Urut 
no 2, Guam 

Dr Brooke now holds the position of resident surgeon Lnuer'iW of Utah 
Medical School, Salt Lake Citj 

The opinions and vnews 'et forth in this article are tho'c of the wx-te- a-d 
not to be considered as reflecting the policies o he Vavw 
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treatment In the course of inrestigation parachlorophenol seemed be-t 
and was used nith streptonncin to the exclusion of the other agent 
Melener ' has shonn that parachlorophenol in a dosage of 025 ot 
I per cent ina\ lie applied localh in certain infections nhose bactena 
produce penicillinase and mil offset this action, therebi allowing peni 
cillin to act against the associated more important organisms Especial 
reference to this aspect seemed indicated mth streptonncin and para 
chloi ophenol 

EXPERIMENTAL DATA 


A Classification of Bactcna Found in IJ ounds and Their Rcsistam 
to Co tain Bachnostafic Agents — PrehminarA experiments a\ ere con 
ducted to classifr bacteria found m local n ounds and to establish the 
concentrations of separate bacteriostatic agents nhich nere neces'an 
to inhibit the growth of these bactena in wounds This was necesran 
as a basis on which to make up the different admixtures of streptoiman 
for enhancement and deterioration tests and for clinical usage In 
addition it seemed conceirable that one might find a somewhat different 
group of bacteria in aa ounds in the tropics and among the Gua 
manian natne population 

ilatenal from tlnrt} different infected aa ounds, bums ulcers and 
impetiginous infections Aias cultured From these, lift} -three different 
species of bacteria AAcre isolated for stud) In the mam thcA we^ gram 
negatiAe bactena from aa ounds in patients aaIio had recened penici w 
parenteralh and/or sulfadiazine b) mouth but grain-positne 'P' 
theroids and cocci aa ere also present 

Bergey’s “Itlanual of Determinatn e Bacteriolog) ” (fifth edition 
1939) AAas used as much as possible in naming unknown strains 
AAas soon obAious that some species could be trped onl) as to genn^ 
despite exhaustne metabolic and fermentation tests The term 
terium” is used to coAer species of non-spore-forming, rodsiap 
bactena AAliose position in the sAstem of classification is not oe 
established (Breed and Conn -) 

The exact identification of bactena present in aa ounds is often 
among the simplest problems of bactenologA", for the mu i^ 
organisms existing in some infected burns, for example is s 
In addition an unknoAAn organism may easil}”' be a species or a 
AAhich has nerer been narrjed or perhaps nerer adequatel) e- 
The authors of Bergec s manual are frank to admit that per ap 


* ifh 

1 JleleneA F L (a) Treatment of Mixed Infections w oi 

TAMA 130 121-124 (Jan 19) 1946 (6) Penicillin in 

Established Surgical Infections, Ann Surg 124 962-980 (Koa ) 1 p.jjjtriir' 

2 Breed, R S and Conn H J The Status of Generic Term' 
Ehrenberg 1828 I Bact 31 5I7-5I8 (Mar) 1936 



Table 1 — Ltst of Bacttna, Classified According to Bergey^s *"Mamial of Determi- 
natizc Bacttnologx*^ (3th Edition), Isolated from Infected Wounds of Kazal 
Pcrsonicl and Guan anian Notize Patients Before Treatment zLilh Strep- 
/o»ncnj (Most Patients Had Rcctizcd Large Amounts 

of Pentcilltn aid Sulfonamide Drugs) 

Tubes •were read at lorty eight to «cventj two hours lor the 'sensitivity te.ts Broth was 
1 per ctnt of Difeo « ytact extract in Bacto nutrient broth tubed m 2 cc amounts to which 
1 cc of the ntent to bo tc ted aa« added In sterile i otonfc solution of sodium chlond-* 
This medium which was dextro'i. free and low m phosphate wa*? considered satisfactory 
Waksmnn and a«cociatc« ® ha\o chown that the pre'^^'nce of de\tro«^ phosphate salt and an 
acid medium tend to n.duci, stn.ptomacin s acMvity The parachloroph^nol solution more 
concentrated than 1 “50 was buffered to pu oS with sodium hydroxide before it was added to 
the culture medium The inoculum wa* u«uallv 001 cc of a twenty four hour broth growth 
of the bactenum to be tested Trypto'e-pho pbatc broth was umally used for streptomyem 
titrations with the facultative anaerobes incubation was then done m an anaerobic jar 


/ 


Genu*: and Speci** 


Range of and \vcrage Concentration of Agents 
^eed'^d to Inhibit Growth * 


Streptomycin 

Micrograms Parachloro- 
Total m p^rCc of phenol 
(.Tinuc Broth dilution 


Penicillin 

Chlora Oxford Units 

zodin per Cc. of 

Dilution Broth 


Genus P«:cudomona« S 

Species aeruginosa (2) 

Specie^ unidentified (o) 

Species mcognitd (1) 

Species jacgcTi (1) 

Species picrantonii (1) 

Genus Micrococcus o 

Species urcac (3) 

(gram negative) 

Species aurantiacus (2) 

Genus Staphvlococcus 6 

Species aureus ( ) 

(coagulase negative) (’) 
(coagulase-po«itive) (l) 
Species citreus (2) 

Species aerogenes (1) 

Genus Diplococcus 3 

Species mucosus (1) 

Species unidentified (2j 
(facultative anaerobes) 
Genus Streptococcus 2 

Species faecalis (l) 

Species pyogenes (1) 
(facultative anaerobe) 

Genus Escherichia S 

Species coll (o) 

Species fretmdu (3) 


Genus A.crobacter 2 

Species aerogenes (3) 

Genus Proteus ^ 

Species vulgan*? (3) 

Species mirabili« (1) 

Species Morganil (2) 

Species unidentified (3) 

Genus Bacterium 4 

Species unidentified (4) 


Genus -^chromobacter 1 

Specie® coccoldeum (1) 

Genus Oorynebactenum 3 

Specie® xero«c (1) 

Species ulcerogene® (1) 

Species unidentifitd (1) 

Genu® Chromobacterium 2 

Specie® ianthmum (i) 

Species unidentified (I) 


Range 

Range 

Range 

Average 

7 to oOO 

1 730 to 

1 400 to 

2o00pla 

Average 

1 sooo 

1 “oO 

100 plus 

Average 

1 1 500 

Average 

1 oOO 


Range 

Range 

Average 

Average 

10 ZjO 
Average 

100 

1 eOO to 

1 4 000 
Average 

1 1 000 

1 ^00 plus 

2^X»plu 

Range 

•Range 

Average 

Range 

0 » to 7o 

1 ^to 

1 jOO 

1 sOO 

Average 

1 SOX) 


Average 

20 

Average 

1 1 200 


15 

Range 

Range 

Average 

Range 

0 5 to 1 0 
Average 

1 3 000 to 

1 5000 

1 ICOO 

50 plus 

06 

Range 

^ot tested 

^ot tC'ted 

Not tested 

1 to 15 

A\eragc 7o 

Range 

Range 

Average 

Average 

0 3 to oO 

1 sooto 

1 400 

2 500 to 

Average 

15 

1 3 000 
Average 

1 2000 


4000 

Average 

Average 

Not tested 

Average 

40 

1 20^ 


SyfVO 

Range 

Range 

Average 

Average 

3 to l3 

A\ erage 

1 GOO to 

1 3o00 
Average 

1 SCO 

1 I'Xl 

2^ 

Range 

1 to 200 
Average 

CO 

Range 

1 SOOto 

1 40^ 
Average 

1 

Not tested 

Not tested 

Not te®ted 

Not te®ted 

Not te®ted 

Not tested 

Range 

Range 

Not te tei 

Average 

lto2i>0 

Average 

3o 

1 1 000 to 

1 2 000 
Average 

1 1 2j0 


j(ro 

Average 

Average 

Average 

COX) 


1 1 rro 

1 



• There wa® a total of fifty three «traln® 
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description and name of a bacterium may have been overlooked, for the 
number of species described in the literature is so great that no person 
can know all the species Thus no apology is offered for the number 
of species unidentified within tlie genera in table 1 

It IS of real worth to have an enriched medium rrhicli will support 
the growth of fastidious bacteria, aerobically and anaerobicall), and)et 
suppress the “spreader" colonies such as Proteus, which osergrow and 
suppress the coexisting species Of v alue here has been a blood agar 
plate to which 5 per cent alcohol has been added First descnbed b) 
Flojd,^ this medium, if used ssithin five days of being made up, mil 
allow colonies to be picked and identified fort) -eight hours or longer 
after inoculation, even in the presence of predominant Proteus growth 
Material from wounds was cultured by the removal of bits of the 
edge of the skin if there was any suggestion of erythema of the ti'sues 
at this site or esidence of advancing infection This tissue was tntu 
rated in sterile isotonic solution of sodium chloride, and aerobic and 
anaerobic thiogl) collate cultures were made from the suspension h 
will be noted in table 1 that two strains of Diplococcus and one strain of 
Streptococcus were facultative anaerobes, but most of the bactena grew 
w ell aerobically These results with anaerobic cultures, combined wit 
the clinical appearance of most of the wounds, would seem to indicate 
that the tabulated strains did indeed represent the Mrulent organisms 
and not just surface contaminants which w-ere responsible for o 


continued presence of infection in the tissue 

Table 1 show's the fift)'-eight species of bactena in wounds iso ate 
studied and typed Also indicated are the average sensitivit)’ and t e 
range of sensitivity wuthin each bacterial genus to streptomycin, para 
chlorophenol, chlorazodm and penicillin It will be noted that the our 
genera which had species most resistant to streptomycin were s 
monas. Micrococcus, Coiymebacterium and Bacterium Pare s 
showed groivth after forty-eigJit hours in as much as 250 to 500 mmro 
grams of streptomycin per cubic centimeter of medium with a mo 
inoculum However, in \iew' of the slight but definite effect on c 
growth of concentrations over 200 micrograms (Howes an 
man®), it w'as decided not to go higher than 500 
cubic centimeter for clinical use Dilution by exudates from " 


w'ould, of course, alter this concentration 


3 Floyd, T M, and Dack, G M Isolation of Bacterium NecrophonJ® 

in Presence of Proteus, J Infect Dis 64 269-272 (Maj-June) ^jjinnciu 

4 Howes, E L, cited by Waksman, S A, and Schatz, A ^^91 (Nor) 

Origin, Nature and ProperUes, J Am Pharm A (Scient Ed ) ' " 


1945 

5 Heilman, D H C)totoxicit> of Streptom>cin 
Soc. Exper Biol fi. Med 60 365-367 (Dec ) 1945 


and Streptofhno" 


PfOC. 
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Parachlorophenol ^^as eftectne against all these organisms in a 
1 500 (0 2 per cent) solution, and usually a 1 1,000 dilution showed 
complete inhibition of bacterial growUi m vitro This substance was 
considered more eftectne in a 1 500 dilution against the bactena from 
wounds isolated and tested in Mtro than chlorazodin, penicillin and 
sulfanilamide in concentrations usualty used localh 

Tests were then made to determine the stability of mixtures of 
streptom) cm and parachlorophenol and ot streptomj cm mixed wnth 
otlier bacteriostatic substances A strain of Escherichia freudii and 
of Proteus morganii being used as test organisms, it was found that 
little or no real deterioration of bactericidal titer occurred m strepto- 
m3cm admixed with parachlorophenol after ten dajs at room tempera- 
ture There was a slight loss of titer after ten days at 37 C After 
being autocla^ed fifteen minutes at 20 pounds (9 Kg ) of pressure, this 
streptomycin admixture show ed a loss of titer onh from 0 5 to 40 micro- 
grams per cubic centimeter 

For practical purposes streptomj cm can then be mixed with anj 
of the aforementioned bacteriostatic agents and if stored at 5 C and 
used w ithin one w eek w ill not suffer material loss In especial reference 
to parachlorophenol it would seem that it is compatible with streptomyan 
and supenor to these other agents as determined bj' in ^ itro tests 

In order to test this hypothesis further, material from eighteen 
w oimds was cultured, all of w hich had tw o or more bactenal speaes in 
sjmbiosis The predominant organism as determined by blood agar 
streaking was Staphjdococcus aureus in 4, Proteus in 4, Escherichia cob 
m 3, Chromobacterium in 2, Micrococcus m 2, Pseudomonas m 2 and a 
diphtheroid in 1 In e-very case a mixture of streptomj an (500 micro- 
grams per cubic centimeter) m parachlorophenol (1 500) and a 1 3 and 
1 5 dilution of this in isotomc solution of sodium chloride were suffiaent 
to suppress growth in nutrient broth for se\ entj -tw o hours A 0 01 cc. 
inoculum of a ti\entj-four hour broth culture was used 

Melenej" and assoaates leported Howes’s statement that para- 
chlorophenol m the concentration 1 500 (0 2 per cent) has no appreciable 
effect on the healing of experimental w ounds in rabbits The absence of 
cytotoxicity of this concentration, along with its powerful bacteriostatic 
effect on gram-negative bacteria (table 1) and its stabihtj when mixed 
wnth streptomj cm (mentioned prewouslj ), led me to confine mj clinical 
trials to streptomj cm 500 micrograms per cubic centimeter in parachloro- 
phenol 0 2 per cent How ei er since the balogenated phenols are readilj 
absorbed, the possibility of remote sistemic toxic effect from prolonged 
local application must be borne in mind In addition it would seem 
unwise to inject parachlorophenol into tissues surrounding a chronic 
resistant ulcer — a procedure which with peninllin and streptomi cm is 
sometimes of real i alue and w ithout harm Parachlorophenol how ei er. 
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IS useful as an agent for topical application and, as Melene} ^ showed, 
IS a good adjutant with penicillin in some instances 

B The Local Use of Combined Streptomycin and Paiachlorophenol 
m Infected Wounds, Burns, Ulcers and Cutaneous Lesions — (a) Com 
bination of Streptom 3 'cin and Parachlorophenol in Liquid Phase Strep 
tomycin (500 nucrograms per cubic centimeter) is readih soluble in 
Mater Parachlorophenol is a somewhat oih liquid with a specific 
gravity of 1 31 A 1 500 dilution (bi weight) is soluble and has a 
pleasant phenolic odor, which is of ^alue as a deodorant in some wounds 
Parachlorophenol is moderate!} acid, and because the optimal actint) of 
streptomycin is at pn 9 ( Waksman and colleagues ®) it was thought best 
to adjust the pn of the streptomyan-paracblorophenol mixture at 7 % 
easily handled by the tissues 

(b) Use of Sexeral Different Ointment Bases Ointment base I 
was composed of cetjl alcohol 100 per cent and water 790 per cent 
Ointment base II contained sodium benzoate 0 2 per cent, stearic aad 
10 0 per cent, glycerol monostearate 5 0 per cent, gh cerol laurate 5 0 
per cent, gljmerm 100 per cent and distilled water 698 per cent 

Ointment base III contained carbowax 4,000 (45 per cent) and 
propidene gl}col (55 per cent) b) weight 

In the tropics it was found desirable to combine tliese bases with an 
equal part of cold cream base whenever the) were incorporated with 
sterile gauze for use in bums This procedure seemed to allow the 
ointment to stick to the gauze longer and therefore to remain longer in 
contact with the burned area At the same time it should retain 
enough of the desirable w ater-soluble propert)' for the release oi strep 
tomycin and parachlorophenol to the tissues These agents were 
homogenized wnth the base in question so that streptom}cin (500 
grams) and parachlorophenol (02 per cent) were m each gram 
ointment 

Insufficient clinical trial was performed, and therefore no 
comparison could be made between these bases All of them see 
to be satisfactor}' and would theoreticallj' be superior to hidrous w 
fat, petrolatum or greases for incorporation of antibiotic 
far as the)" release the bacteriostatic agent to the tissues more 

All ointments containing streptomycin-parachlorophenol were t^^^^ 

b) rubbing them w ell into the intact skin of the antenor parts ° 
forearms of 15 normal human xolunteers In no case was an) er\ 
or reaction noted 

6 Waksman S A Bugie, E, and Schatz A Isolation 
Substances from Soil Micro-Organisms with Special Reference to 
and Streptom\cin (Ma^o Foundation Lecture), Proc Staff ee 
19 537-548 (No^ IS) 1944 
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Tlie addition ot cold cream to the ointment seemed to dimmish the 
sensation ot slight burning of which some burned patients complained 
when the ointment gauze was first applied In 1 patient with a chronic 
“tropical” ulcer of the leg the ointment bnefli accentuated an alreadi 
present er}thema at the edge of the lesion Otherwise there was no 
suggestion of toxicity 

C Ticatmcnt in Chmcal Cases — ^Table 2 summarizes the significant 
data obtained in treatment ot 10 patients with intected bums, ulcers and 
w ounds During treatment frequent cultures w ere made and the} w ere 
careful!} observed from the clinical standpoint 

Of particular interest, but not necessanh invalidating the use of 
streptom} cin-parachlorophenol, was the development of streptom} cin- 
resistant bactena in some treated wounds In 2 ot the 10 cases such 
a situation developed, and in both of these it was a bactenum of the 
Pseudomonas genus which became resistant In case 3 the ongmal 
species of Pseudomonas isolated before treatment was inhibited b} 100 
micrograms of streptom} cm per cubic centimeter of broth and b} 1 2,500 
parachlorophenol Under treatment it became resistant to as high as 
18,000 micrograms per cubic centimeter but was not able to grow m 
parachlorophenol 1 500 or 1 2,500 This illustrates the development of 
resistance under treatment to one but not to another agent which has 
been given simultaneously Thus, in this instance the theoretic advan- 
tage of one agent acting as a block to growth, in case of resistance 
acquired against another agent, was shown to have practical importance 
It will be remembered that it was m part for this theoretic reason that 
streptom} cm was admixed wnth parachlorophenol originally in the m 
vitro tests 

In case 9 the bacterium became insensitive to 10,000 micrograms of 
streptomycin per cubic centimeter but was susceptible to 1 500 para- 
chlorophenol 

In a few instances tliere remained the possibihty that prolonged use 
of the omtment gauze had retarded epithelization However, having 
investigated such a small group of patients, one is not justified in com- 
menting, other than to state it as a potential danger 

In general the combined use of streptom} cm and parachlorophenol 
was found to be of value m some cases for the local treatment of the 
mixed infections seen m surger} As no attempt was made to compare 
It to tyrothnem (Kozoll ') or to streptom} an and SuIfam}Ion (para- 
[ammomethvl] -benzene sulfonamide) (Howes®) no statements relative 

7 Kozoll D D , Mover, K. \ Hoffman, W S, and Levine, S The U'e 
of T>rotlincin in Surgical Infections, Surg^ Gvnec. S. Obst 83 323-342 (Sept) 
1946 

8 Howes, E. L Prevention of Wound Iniection bv the Injection ot Ivo-- 
toxic Antibacterial Substances, Ann Surg 124 26S-2T6 ( Aug ) 1946 
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to these agents can be made There would seem to be a few practical 
points faiormg Sulfamjlon o\er parachlorophenol so far as its range 
of actn It} against most strains of streptococci is excellent and its toxicity 
IS less than parachlorophenol 

It may w ell be that the mam indication for combmed use of 
streptoni} cm-parachlorophenol would be for topical application on a 
badl} infected burn, abscess or w ound resistant to pemcilhn and sulfon- 
amide drugs, and then its use w ould be for a matter of days only, because 
of tlie danger of acquired resistance to streptomycin Of equal impor- 
tance ma} be its short term use as a local agent wuth pemallin giien 
intramuscularly m the presence of overwhelming mixed mfections asso- 
ciated with widespread bums or large, deep abscesses 

How ei er, m recent mi estigations, Herrell and Nichols,® Pulaski 
and others haie indicated that in the presence of inadequate dosage of 
streptomycin or ei en in the presence of large amounts of it some patho- 
genic bacteria may develop resistance to this antibiotic in a short time 
In some respects, then, these findings dampen the enthusiasm for the 
prolonged or inadequate use of streptomyan on wounds There is no 
evidence from my expenmental work, however, that streptom}an 
resistance develops against an organism ordinanl} responsible for 
bacteremia or serious systemic infection, for Pseudomonas is not a usual 
imader of the blood stream In addition I beheve that its bactenadal 
effect on such a wide variety of gram-negative organisms, its low 
toxiaty and its ability, if needed in an imasive infection, to be injected 
around and into a wound, which is probably unwise with parachloro- 
phenol, indicate the use of streptomycin in certain infections as a local 
agent Used with parachlorophenol there may be less chance for 
resistant strams to develop against streptomyan Further m\ estiga- 
tions are warranted, and no claim is made that this suggestion is alwajs 
true or conclusive 

The deasion to use streptomjan, then, must weigh the dangers of 
Its inducing acquired bactenal resistance against the adv antages it offers 
in certain cases of gram-negative or mixed bacterial infections seen in 
surger} One of its mam adrantages is its usefulness for local mjection 
into and around the edge of the wound m chronic or advancing lesions 
if penicillin seems ineffective m such an infection 

The cnticism vv hich ma} be levned against streptom} cm on tlie basis 
of the “acquired resistance” propeity applies also to other agents used 
locally on wounds, although probabl} to a lesser extent Sulfonamide 
drugs, some antibiotics and inorganic and organic agents all mduce 

9 Herrell W E, and Nichols D R Qinical Use of Streptomjan Proc. 
Staff Meet, Majo Clin 20 449-462 (Nov 28) 194; 

10 Pulaski, E. T Streptomv cm in Surgical Infections \n'i Surg 124 392- 
401 (\ug) 1946 
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bacterial resistance, in greater or lesser extent, following prolonged u'e 
Gram-negative bacteria as a group are more hard}, resistant bacteria 
than gram-posltl^ e bacteria (Dubos and it is to be expected that 
the gram-negative group would oxercome more quickly an} obstacle 
whether antibiotic or otherwnse, xxhich inhibits their metabolism in 
general or their enzymatic, intermediate chemical processes Strep 
tomycin has prox'ed effective against many difficult therapeutic problems 
m gram-negative bacterial infections, and while it is by no means a 
perfect agent, it has its useful place in the surgical armamentanum until 
something superior to it is discovered 


COMMENT 


Again and again one is impressed in such a stud} wuth obsenations 
which illustrate the multiplicity of factors, besides simple bacterial infec- 
tion, xvhich ma}’’ prevent or retard healing in infected lesions Poor 
blood supply or circulatory stasis, minute or large foreign bodies, made 
quate nutritional status or blood dyscrasias, hypersensitivity to drugs 
or food, inadequate drainage, ox^eractne fibrosis or structural changes 
in 'the w'ound itself are some among many of these important factors 
It is to be emphasized that no treatment, local or s}steinic, xMth anti 
biotics or antibacterial agents can be successful unless one is constanth 
on the alert to counteract or prevent these aforementioned conditions 
from obtaining the upper hand In many cases, it is of far more impor 
tance to alleviate such an undesirable condition than it is to change the 
species of bacteria m a wound, or even to keep it reasonably 
Antibiotics are no substitute for good surgical principles In vieu o 
much recent work with these agents, it seems wise to emphasize ' 
repeatedly 

The local use of agents designed for their effect on bacteria 
in wounds meets with other problems, among which are the dilution 
the agent by exudate from the wound and the mechanical failure to ^g ^ 
the agent to the bacteria which he deeper in the tissues than on 
surface Intelligent treatment will sometimes dictate such proce 
as trimming off exuberant granulation tissues, compressing or e 
eschars and crusts and m some cases revusing the wound surgi 
an example of the latter, fibrotic chronic ulcers of the lower 
respond to excision, local compressing w'lth streptomycin an 
In some resistant infections, as indicated before, local 
streptomycin or penicillin into the periphery of the infection may 
in benefiting the lesion by establishing a high concentration 
biotic in the area in which it will do the most good 


11 Dubos, R. I The nacienai in ns -- - - . , 

Immunity and Chemotherapj , Hanard Monograph in Medicine a 
Cambridge, Mass, Harvard Unnersih Press 1945 


Bactenal Cell in Its Relation to 
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Dr Melene}, of New York citj, has been a leader m the imestiga- 
tion of surgical infections, and the impact of his thinking is acknowl- 
edged One IS too often a spectator at the “dumping” of some agent 
on or in a wound or sinus whereb} the corpsman or doctor is ob\noush 
unaware of the agent’s toxicit\ or its inability to act on or reach the 
bactena responsible for the infection It is hoped that the somewhat 
optimistic findings ot this article will not increase the incidence of such 
irrational treatment 

So far as there is }et much to learn about antibiotics m relation 
to the mixed and s)mbiotic bacterial infections seen so coilimonh in 
surgeiw and so far as there is no simple correlation between in \atro 
and m \ no results with streptomjcm, it would seem adiisable to deter 
optimism until further clinical studies with this antibiotic are made 

SLMM \RY 

1 Bacteria found m burns, ulcers and wounds, general!; resistant 
to sulfonamide drugs and penicillin, were classified and tested for 
sensitn it} to streptom} cm, parachlorophenol chlorazodin and peniallm 

2 A mixture of streptom} cm 500 micrograms per cubic centimeter 
and parachlorophenol 0 2 per cent was found adequate tor the suppres- 
sion of growth of all bactena m \itro before treatment and preferable 
to other agents tested The stabiht} of this mixture is adequate for 
practical purposes 

3 In 10 cases infected bums, ulcers and wounds found m Guam- 
anian natnes and United States Na-val personnel were treated local!; 
;vith the streptom} cin-parachlorophenol mixture as a solution or incor- 
porated in ; anous ointment bases, ;; ith generall} good results 

4 Streptom} cin-resistant strains of the genus Pseudomonas de; el- 
oped in some instances in ;i;o after treatment The suggestion is 
made that perhaps local treatment ;;ith streptom} an should not be for 
long periods The danger of de; elopment of resistant strains, although 
apparently real and possibl} common wath prolonged use, should not 
contraindicate use of streptomycin in selected cases 

5 The injection of streptom; cm, 200 micrograms per cubic centi- 
meter, into the penpher} of some ;;ounds seemed of benefit 

6 It should be emphasized that these agents are onh adju;*ants and 
cannot replace good surgical principles 

Lieutenant T M Floid, H(S), USNR., Qiiei Pharmaast’s Mates O L. 
Selman K P Egner and R. H St John, and Pharmacist’s Matej Third Oa'c 
C R. Poore and Theodore Stone ga\e assistance in this work. Chemical prepa- 
ration of parachlorophenol was accomplished bi Ensign L. E. Miller H(S) 
USNR 

Twenti -First Street South and State Street Salt I.ake Citi 
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A Review Prepared by an Editorial Boord of the Americon Academy of 
Orthopoedic Surgeons 

VII TUBERCULOSIS OF BONES AND JOINTS 
Prepored by 

ALAN DeFOREST SMITH, MD 
NEW YORK 

(Coittiiiucd from Page 219) 

I EW IS expresses the opinion that Phemister’s criteria, used in 

distinguishing tuberculous and nontuberculous (pyogenic or sup- 
purative) arthritis, are of such importance as to warrant restatement 
In p 30 genic (nontuberculous) arthntis, Phemister states that the 
articular cartilpge is destroyed first at the points of contact and pressure 
and necrotic material is rapidty removed with the assistance of pro 
teolytic ferments However, the articular cartilage is not destrojed 
first in tuberculous arthritis but is protected at points of contact and 
pressure, the earliest destruction being peripheral, where tuberculous 
granulations can grow onto and remor e the cartilage The proteoljtc 
ferments are not present as m pjogenic arthritis, so that masses o 
dead cartilage may persist for months or years Also, the first eudence 
of destruction of bone is usually peripheral, vhere there has been 
absorption by the tuberculous granulations 

Thus, in terms of roentgenolog)’', the joint space is narrowed ear} 
in pyogenic arthritis, u hile the joint space is preserved m tubercu ou 
arthritis for months or years j 

Added distinguishing characteristics are the following ones 
Severe osteoporosis is present about the joint in acute suppurative art ^ 
as result of acute congestion This is not seen in 
2 Repair and ankylosis are more the rule in pj ogenic than m tu 
arthritis 3 Adjacent muscular atrophy is seen in tuberculous ar i 
but not m pjogemc joint disease 

[Eo Note (ADS) —Thinning of the joint or 
has been seen regularly in roentgenograms at an early stage o u 
losis of the joint in cases in which the diagnosis subsequently "as 
at operation We have come to regard it as one of the eary eii 
of tuberculosis ] ^ 

1S6 Lewns, R W Differential Diagnosis of Tuberculosis m 
Extremities, Am J Roentgenol 54 329-337 (Oct.) 1945 
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Wood and Wilkinson emphasize the importance ot lateral 
roentgenograph} m the early diagnosis ot tuberculosis of the hip 
Roentgenograph} pro\ ides a means ot tracing the different phases of the 
disease, that is, the destructu e and the reparatu e stages The roentgeno- 
logic changes appear late m the disease of the hip as contrasted to pul- 
inonar}’^ tuberculosis, and this is a handicap in the diagnosis 

As in other inflammator}' disease of bone, the earliest change in 
tuberculosis is rarefaction due to hyperemia Later, the articular 
cartilage becomes absorbed, a pannus spreading o\ er it from the periph- 
ery The edge of the cartilage is absorbed first Subsequently the 
joint becomes narrower than normal, although imtiall} the joint may be 
distended by fluid In another type of disease there is caMtation m the 
bone close to the articular margins in the earl} stage, with the joint 
space being affected later 

The lateral roentgenograms are taken i\ith the patient lying on the 
affected side The opposite leg is drawn baclavard, and the pelvis is 
rotated so as to form an angle of 65 degrees with the honzontal The 
anterior-posterior roentgenograms are taken in the usual manner The 
lateral roentgenogram provides a more extensive new of the hip jomt 
and also assists in the localization of tuberculous lesions 

Protar discusses the similarity in the roentgenologic findings 
betiveen the caries sicca type of tuberculosis of the shoulder and epiphy- 
sitis of the proximal humeral epiph} sis He states that epiph} sitis of the 
proximal humeral epiphysis is similar to Legg-Calve-Perthe disease 
of the hip and that the roentgenologic differences are due to the fact that 
the hip IS a weight-bearing joint and thus subjected to forces different 
from those of the shoulder 

Seligson^®® states that there has been little acceptance in America 
of the fact that the numerous extrapulmonary inflammator}^ and degen- 
e^atl^e lesions described by Poncet and Lenche belong to the clinical 
picture of tuberculosis The vide lariety of manifestations, including 
transitory inflammator} changes m joints and serous caiities vhich they 
described, have not been proied tuberculous b} roufane bactenologic 
and pathologic tests but Poncet and his disaples v ere of the opinion that 
bacillary toxins rather than the tubercle bacillus cause tuberculous 
rheumatism 

157 Wood, F G and Wilkinson M C X-Ra\ Examination of Hip-Joint 
in Tuberculous Disease vith Special Reference to Localization of Cavities and 
Tuberculous Foci, Brit J Radiol 18 332-o34 (Oct ) 1943 

158 Willemin, F, and Protar, M Supenor Humeral Epiph\sitis Differ- 
ential Diagnosis of Volkmann’s Drv Canes Relation to Pathogenesis of Recurrent 
Luxation of Shoulder J de radiol et delectrol 2G 64-66 104-1-1945 

159 Seligson, F Poncet’s Disease Qimcal Ob'sen-ations on Inflamma'orj 
and Dcgencrati\e Joint Reactions in Tuberculosis •\m Rei Tuberc. 52 463-473 
(Dec) 1945 
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There are some observations that could give additional weight to 
Poncet’s observations The work of Loewenstein and otliers demon 
strated tubercule bacilli in the circulation in v^arious conditions (thi 
w'ork has found little support) Rich compared the effects of a staking 
systemic reaction m tuberculosis (fev^er, malaise, headache, anorexia 
joint pains, backache and prostration) with those of anaphj lactic “«enini 
sickness ” Klinge was able to prove that the same organism could 
produce septic and purulent inflammation at one time and allergic reac 
tions distant from the original focus of infection at other times (Fre 
quentlv ev en inoculations of guinea pigs w ith pleural fluid gn e negatn e 
reactions, but the consequent clinical course shows the development ot 
tuberculosis ) Xeumann speaks of “beginning tuberculosis hiding 
behind rheumatism ” Certain other facts could support the conception 
— the arthiopathies following a tuberculin test or following an ophtha 
mo-reaction” and the tempioral relation between the arthropathies an 
the pulmonary flare-ups 

The author summarizes 8 cases which could be classified vvitiin e 
group mentioned by Poncet The importance of serous effusion an^ 
rheumatic manifestations in the joints in recognition of cases hitherto no 

regarded as tuberculosis is emphasized 

Schumann states that clinical, laboratorj and roentgenoo^^ 
examination maj fail in diagnosis of tuberculosis of the knee join 
23 cases of chronic h} drops, the conditions in 8 vv ere chnica ) 
as tuberculosis In 6 of these the diagnoses were confirmed ^^tologi ^ 
In the remaining 15 cases, histologic stud} revmaled tubercuosisp 
in 5 and absent in 10 All cases of chronic hjdrops of knee, ev 
a historv of trauma should be suspected of tuberculosis ^ 

In the course of observations made on mounted ^ 

noticed tliat variation in the mamillar}' tubercle was foun author 

dorsal v^ertebra when it was compared wuth other v erte ra 
discusses nomenclature of the transverse and related proce 
eleventh and twelfth thoracic and first lumbar vertebrae 

In examination of spines of human beings it was ^ behind 
mamillarj' process of the twelfth thoracic vertebrae was si u ^ 
the superior articular process and separated from t le a 
groove The relationship between the superior articu ar pr 
mamillar) tubercle on the twelfth thoracic vertebrae g^perior 

mamillar}' process is smaller and placed farther ° ^ The 

articular process Further, there is no deep groove betweei 

■ 

160 Schumann, H D Exploratoo Excision of ,g 27 

culosis Problem of Trauma in Relation to Tuberculosis 

^^^61 Kaplan, E B The Surgical and Anatomic 
illan Tubercle of the Last Thoracic Vertebra, Surgerv 
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mamillary tubercle ot tlie first lumbar vertebra is placed lateral to the 
superior articular process and is entirelj unlike that of the ele\enth and 
tA\ eltth thoracic \ ertebrae A numencal relationship between the heights 
of the supenor articular process and the mamillar\ tubercle of the twelfth 
thoraac \ertebra was found to be 25 17 

Spines of a number ot other animals were examined, and it was 
found that the mamillan process %\as present in all, the relationship in 
size between the superior articular process and the mamillarj tubercle 
being variable 

In gibbons, howe\er, the mamillarj process on the thirteenth 
thoracic ^ertebra (the last thoracic vertebra m the gibbon) was found 
to be similar to that in human beings It is of interest that gibbons are 
the onlj’ other animals which assume tlie upnght biped position 

The author points out that the semispinalis and the multifidus muscles 
originate from the mamillar} process of the tw elfth thoraac % ertebra and 
insert into the spinous processes of the ninth and tenth thoraac \ ertebrae 
The aforementioned muscles together with the rotator muscles probabh 
form a strong group, which plajs an important role in this area of 
functional transition 

The author states that the mamillary tubercle has a surgical signifi- 
cance in that It seiw es to identify tlie tw elfth thoraac \ ertebra Further, 
since the mamillary process, ^^ewed from behind, co\ers the articulation 
between the superior process of the ty\ elfth and the infenor process of 
the eleventh thoracic i ertebrae it must be remo\ ed in order to expose the 
articulation just mentioned when a Hibbs fusion is done 

An interesting report from the Massachusetts General Hospital 
presents a 64 jear old man who was admitted with a historj of sudden 
onset of pain in the lower part of the thoracic portion of the spine which 
radiated anteriorlj This subsided oier a period of weeks, but he 
progressn el} lost strength in his low er extremities and became unable to 
w'alk Roentgenologic examination showed decalcification of the left 
pedicle of the sixth thoraac \ ertebra, and two weeks later the pedicle 
was partialh destroied and there was a defect of the right lateral portion 
of tlie bod} of this i ertebra and considerable narrownng of the fifth and 
sixth dorsal disks Spinal puncture reiealed complete cord block, and 
the spinal fluid protein content was 114 mg per hundred cubic centi- 
meters Plnsical examination showed complete parahsis of the legs, 
with absence of tendon reflexes and a negabie Babmski sign 

The case was discussed b} Dr Arthur L. M'atkms and his staff 
The diagnosis decided on w as compression of the spinal cord b\ a tumor 
at the lei el of the sixth dorsal i ertebra Epidural sarcoma meningioma 

162 Tuberculosis ot \ ertebra with Extension to Dura Massachusetts Ge"cral 
Hospital Case 31352 New Encland T Med 233 2S1-2S3 t Auc 30) 1045 
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neurofibroma or metastatic carcinoma were considered most likely diag- 
noses About tuberculosis, Dr Watkins stated that ‘ one would not 
expect to have such a rapid progression of neurologic signs without 
CMdence of more extensive bone destruction, possibly with soft tissue 
changes, than is apparent m this case ” 

An exploratory laminectomy was performed, and reddish tissue was 
found under the sixth dorsal nerve root oufside the dura This tissue 
extended alongside the nerve root through the foramen Microscopic 
examination show ed the mass to be tuberculous 

Ahlfaerg reports 131 patients with tuberculosis of the wrist who 
have been under treatment in the Apelviken Seashore Sanatorium m 
the penod from 1928 to 1940 This number makes 2 2 per cent of the 
total material on tuberculosis of the bones and joints Operative treat- 
ment w'as employ^ed in 46, 77 patients w'ere given conseiw'atne treatment 
Tuberculosis elsewhere in the body was ascertained in 58 of the 
patients (44 2 per cent) Forty patients (30 5 per cent) presented 
tuberculosis of the bones or joints elsewhere, outside the wrist In 49 
patients (37 4 per cent) tuberculosis of the wrist was the only localia 
tion of tuberculosis ascertained Forty-eight (366 per cent) of t e 
patients demonstrated tuberculous changes m the lungs dunng or prior 
to the development of tuberculosis of the wTist, a number 
probably too low The right hand w'as attacked in 65 patients an t e 
left in 64 In 2 patients the lesion was bilateral In 24 patients t e 
illness lasted less than three months before their admission to the os 


pital, in 55 the process had lasted over twelve months 

The author emphasizes that m conservative treatment it is ig ) 
important that the hand be immobilized in dorsal flexion of 45 
from the beginning 

Among the cases of operation in this report, partial resection was o^ 
in 2 cases, with a favorable result In all the other cases of operation o^ 
resection was performed Among the cases of operation hea mg ' ^ 
obtained primarily in 36 (766 per cent) A fistula w’as forme 
cases On an average, the after-treatment lasted five months 

Tuberculosis of Bones and Joints — Papers continue to appear r^^ 
ing the therapeutic value of vanous sulfones and other drugs m 
mental tuberculosis and in human tuberculosis of a pre 


163 Ahiberg A Tuberculosis of Wrist Therap) and Results, Act 

Scandmav 14 153-182 1943 'Tubercuks'S 

164 Tytler, W H Sulfone Compounds in Cbemotherapj ° g; 9 

Hewev, of Expenmental Results and Fharmacologicai Data, ^ 

(Nov -Dec.) 1944, 26 23 (Jan -Feb) 1945 Melville, K. I, and CJ 
Cbemotherapj in Experimental Tuberculosis (Using Aminob . ^ J 544 

and Sulfone Den^-aUves), Canad. J Research, Sect E 


(Foo*no*e eortinued on nest foQt) 



PROGRESS h\ ORTHOPEDIC SLRGERY 


321 


pulmonar}^ tjpe, but the note of optimism for a dramatically successful 
treatment of human tuberculosis by any of these presently knoiv n agents 
IS lacking The} indicate the need of search for drugs of more powerful 
action and lower toxicit} Streptomyan appears to gi\e promise of 
considerable usefulness in some t}pes ot tuberculosis infection 

The pronounced inhibiting action of diasone (disodium formaldehyde 
sulfox}late diaminodiphen}lsuhone) on the acute form of primary tuber- 
culosis infection in guinea pigs has been confirmed by Giroux,^°= but he 
tound the action much less striking in the caseous form of pulmonaiy 
tuberculosis developing after remtection 

Fetter’s general review of his expenence with administration ot 
diasone to 170 patients m seventeen months does not indicate that the 
compound will cure pulmonar}' tuberculosis or close large cavities 
Although the compound exhibited toxic manifestations m the majont} 
of patients, most reactions were only mild His impression is that 
changes for the better in certain predominantly exudative lesions have 
occurred generall} faster and in greater degree than would be expected 
of conventional Aerapy alone Fibroid lesions did not respond well 
Observ'ed data in the few patients studied with bone, renal, pentoneal, 
glandular and pleural lesions were almost entirely favorable Eight}' 
per cent of a small group with gemtourinarv and osseous tuberculosis 
(all but 2 patients) showed symptomatic improvement as well as 
roentgenographic and laboratory' evidence of control Fetter feels that 
diasone judiciously administered is an adjunct to the conventional 
treatment of tuberculosis and that investigation with the drug should 
be continued 

Streptomycin and six other antibiotic substances were tested b} 
Schatz and Waksman^®' for their bacteriostatic effect in v'ltro agamst 
Mycobacterium tuberculosis Streptom}cin, because of its high activat} 
and lower toxicit}, appeared to be the most promising of these agents 
for practical use against the human tubercle bacillus It was also highl} 
effective in vitro against Erysipelothnx and Actinomyces 

McBume>, R , Cason, L, and Searcy, H B Effect of Oral Administration 
of Thvmol on Experimentallj Induced Tuberculosis J Lab &. Oin Med 30 32- 
38 (Jan) 1945 Feldman, W H, and Hmshaw, H C Effects of 4-Amino-4'- 
Propvlaminodiphen>l Sulfone on Experimental Tuberculosis, Proc Staff }.feeL 
^lajo Clin 20 161-166 (^Ia> 30) 1945 

165 Giroux, M Diasone (Diammodiphenvlsulfone Derivative) Therapj of 
Experimental Tuberculosis of Guinea Pig Pnmarv Infection and Reinfection 
Laval med 9 788-803 (Dec.) 1944 

166 Petter, C K. Experiences with Diasone in Clinical Tuberculosis, Tuber- 
culologj 7 67-72 (Jan ) 1945 

167 Schatz, A, and Waksman, S \ Effect oi Streptomjan and Othe- 
Antibiotic Substances upon Mv cobacteriura Tuberculosis and Related Orcanisms 
Proc Soc Exper Biol &. Med 57 244-248 (Nov ) 1044 
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Five highly virulent human type strains of M)co tuberculosb vere 
found b}' Youmans to be equally sensitive to streptoin)Cin in ntro 
The lowest bacteriostatic concentration was behveen 0 095 and 0 78 units 
per cubic centimeter Within wide limits, the bacteriostatic actinh of 
streptomycin for tubercle bacilli was not significantlj affected bj the 
number of organisms or by the presence of human plasma. The bac 
tencidal concentration of streptomycin for 0 1 mg of wrulent human 
tubercle bacilli was in evcess of SO units per cubic centimeter 

Feldman and Hinshaw and Feldman, Hinshaw and Mann ^ “found 
streptomyan to be well tolerated b}' guinea pigs and capable, under the 
several conditions imposed, of exerting in guinea pigs a striking sup- 
pressive effect on the pathogenic proclmties of t\so human strains of 
Myco tuberculosis At the end of the most elaborate expenment, m 
which treatment was started forty-eight days after inoculation and 'svas 
continued for one hundred and sixt} -six da} s, 52 per cent of the treated 
animals exhibited no tuberculosis grossly or microscopicall} and 39 per 
cent of the treated animals living when the experiment was terminated 
gave a negatn e reaction to tuberculin These results seem to indicate 
that streptomycin is the most effective m vitro tuberculochemotlierapeutic 
agent at present know n 

Youmans and McCarter^"* report that streptom}Cin hydrochlonde 
administered subcutaneously had a distinct suppressive effect on e-\pen 
mental pulmonary tuberculosis in white mice In the second and tno^^ 
successful experiment, administration of streptom}an m a ° 
3,000 units daily nas started on the da)’ that mice nere infect 
intravenous inoculation of a human strain of tubercle bacillus 
treatment was continued for twenty-eight da)s, at which tinie / 
cent of the treated animals were In mg, n hereas 2 per cent of 
were still alive The lungs of the control animals all exhibit 
lesions estimated to occupy 39 per cent of the pulmonar) 
the treated mice no gross lesions were visible, but all exhibite 
scopic lesions containing tubercle bacilli 


168 Youmans, G P Effect of Streptom\cm in Vitro on 

car Hominis, Quart Bull North’n estern Unn M School 19 207- . ^ 

169 Feldman, W H and Hmshav H C Effects of 
Experimental Tuberculosis in Guinea Pigs Prelimman Report, 

Meet, Maro Clm 19 S93-S99 (Dec 27) 1944 

170 Feldman, W H Hinshaw, H C and Mann F C Strepton'' 
Experimental Tuberculosis Am Rer Tuberc 52 269-293 (Oct) ^ 

171 Youmans G P , and McCarter, J C A Preliminar Rote w ^ 

of Streptomrcm on Experimental Tuberculosis of White Mice ^ ■ 

western Unn M School 19 210 1945, Strepfomrein in ", « 

Its Effect on Tuberculous Infections in Mice Produced b\ u 
Homims Am Rer Tuberc 52 432-439 (Xot ) 1945 
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Hinshaw and Feldman,^"- m a preliminarj report based on nine 
months of collaboratne experience ^\lth others in the use of streptomyan 
in 34 tuberculous patients, gained the impression that streptomyan 
exerted a limited suppressne effect, especially on some of the more 
unusual tjpes of pulmonar}' and extrapulmonarj tuberculosis The 
authors regard 800,000 units per tw ent-v -tour hours as the minimum 
therapeutic dose Patients uere usualh given 1 000,000 to 2,000,000 
S units per da> 

Gerstl, Tennant and Pelzman report on a study m -tthich mj colic 
acids isolated by Anderson and associates as long chain hjdroxj fattv' 
acids from i^axes ot human, borine and a\ian tubercle bacillus and 
lepros} bacillus were injected into experimental animals The lesions 
in general are similar to those described, for the waxes and the particles 
are acid fast, but there is initial and decided necrosis This reaction in 
rabbits persists wuth low-melting human, and particularly with bovine, 
my colic acid , how e^ er the high-melting human my colic acid and lepro- 
sonic acid are only slow'h fragmented into small particles and cause 
initial but nonpersistent necrosis and the subsequent lesions are small, 
consisting largely of giant cells that contain \-acuoles and are surrounded 
by a minimal prohferati\ e reaction The my colic aads as constituents 
of the tubercle bacilli may be assumed to contribute to the persistence 
of lesions induced by this micro-organism, but there is no evidence that 
they are related to the electn e pathogenicity of different ty pes of tubercle 
bacilli 

Because of the important part calicum plays in body physiology and 
because of the discordant news, Rai and Kehar^'-* undertook a study 
to determine the absorption of calcium in normal and tuberculous persons 
under different dietary conditions and also with the addition of ascorbic 
acid to the diet The authors draw these conclusions 1 The serum 
calcium content of healthy persons with a normal lerel or of patients 
with pulmonary' tuberculosis with a subnormal ieiel could not be raised, 
in spite of the feeding of calcium salts for six weeks, if the diet did not 
contain appreciable quantities of wtamin C 2 If the diet either contained 
Mtamm C-rich components or was supplemented with ascorbic acid, the 
serum calcium lerel increased within a reasonable penod 3 The le\el 
of serum calcium rises to the optimum le\el of normal range 

172 Hinshaw H C and Feldman W H St^eptom^cln in Treatment 
of Clinical Tuberculosis \ Preliminan Report Proc Staff Meet Ma\o On 
20 313-318 (Sept S') 1945 

173 Gerstl B Tennant R and Pelzman O Cellular Reactions to colic 
\cids A.m T Path 21 1007-1019 (Sept) 1945 

174 Rai B B and Kehar X D Studies on \bsorp ion ot Calcium bj 
Xormal and Tuberculous Subject' Lnder Different Dietar\ Condition- Antiscc ic 
42 243-249 (Ma\) 1945 
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In 1941 there were fifteen thousand, five hundred and se\ent)-ejght 
beds in special children’s sanatonums in the Soviet Union for the treat 
ment of tuberculosis of the bone Krasnobiev states that man) other 
patients were treated at home, under careful medical supemsion, and 
with equally good results Treatment is essentially consenatne— freJi 
air, sunshine, rest, orthopedic surgery when necessary^ and diet School 
work, music and art are taught the children during their treatment 
The average number of days of stay in a sanatonum for the penod 
from 1918 to 1940 was as follows spondylitis, 1058, coxitis, 1014, and 
tuberculosis of the knee joint, 725 The percentages of patients^di^ 
charged with quiescent disease were as follows spondylitis, // 
coxitis, 85 1, and tuberculosis of the knee joint, 85 0 No mention is 
made of the amount of operation or of the type of the procedures pe* 
formed No follow-up is given 

Vlll INFECTIONS OF THE BONES AND JOINTS 

Pfcpared by 
PHILIP LEWIN, MD 
CHICAGO 

A ccording to Elkm and KeHy,^’' a near disaster from heraor 
• rhage of the posterior tibial vessels in the course of the 
of an arteriovenous aneurysm prompted the approach to these 
by the removal of the upper portion of the fibula, including the 
of the head of that bone where necessary The nch collateral anasto^^^^ 
which develops as the result of an arteriovenous communication, tOoe 
A\ ith dilatation of the vessels, including those which perforate t 
osseous membrane, demands direct visualization of these vesse s an 
careful ligation and division Otherwise the retraction of lascu ar^ 
nels through the interosseous membrane may result in senous or^ 
uncontrollable hemorrhage and necessitate a second incision a 
front of the leg or the removal of the fibula in the presence of 
and at an inopportune time dunng the course of the operation 
The exposure of the fibula and the method of its remoial hai 
described by Henry, and it was a modification of his proce nr 
Elkm and Kelly followed, with successful results in {]'• 

fibula IS removed subpenosteally, thus insuring continued sta 
knee joint Moreover, the peroneal nerve, which may be conco ^ 
injured along with the vessels, is at the same time expose an 
explored or repaired w ithout further operative incision 

175 Krawobiev, T P Joint Tuberculosis in the Soviet Union 
SoMet Med 2 270 (Feb) 1945 ^ 5 ^^ IJJ 

176 Hkin, D C, and Kelly, R. P Artenoienous Aneuosm. An- 
529-545 (Oct) 1945 
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Resection of the fibula for exposure of these -vessels is necessary only 
in their course in the upper portion of the leg In the lo-v\er third thej 
are more easih reached b} direct approach along the postenor surface 
of the tibia on the medial side of the leg 

Careful exposure of the tibia! and peroneal lessels m the upper part 
of their course is necessar}' m the operative treatment of arteriovenous 
fistulas m this region This is facilitated bv subperiosteal resection of 
the fibula, including the head of the bone if necessar}' The resected 
portion of bone is not replaced There has been no instability of the knee 
lomt lollovvmg this operation Fifteen consecutive cases in which this 
procedure was carried out are presented m abstract 

[Ed Note — The illustrations are beautiful and profuse This valua- 
ble presentation is the work of two authorities Rudolph Matas made 
the statement that the medical personnel at the Ashford General Hos- 
pital saw more peripheral vascular surgical lesions in three months than 
he had seen in fifty y ears ] 

Kelly , Rosati and Murray report that dunng the past tw o y ears 
an extensive experience with the application of skin grafting to the treat- 
ment of osteomyelitis resultmg from war wounds has been accumulated at 
Ashford General Hospital This procedure is neither new nor ongmal 
Lord reported Thiersch grafting of osteomyelitic cavities in 1902 Reid 
in 1922 published a concise report covenng most of the important aspects 
of the subject Armstrong and Jarman as well as Quick reported the 
use, the latter ov er a period of tw enty years, of a technic similar to that 
employ ed by Kelly' and associates Neuber, in 1895, and Lord and Beek- 
man, somewhat later, have wntten of the applicability' of pedicle skin 
grafting to the arrest of this condition 

There have been occasional reports of the successful application of 
skin grafting in the treatment of osteomyelitis of hematogenous and of 
traumatic ongin for many y ears This procedure has failed to gam w ide 
acceptance It has been successfully earned out by the technic as 
described for over tw o years at an Army general hospital This is a safe 
form of surgical treatment Beneficial results can be antiapated in the 
majority of cases, with loss of little more than skin in the failures The 
use of skin grafting in traumatic osteomyelitis has failed to receive the 
general adoption its effectiv'eness warrants 

[Ed Note — This is a welcome presentation of a method advocated 
manv years ago by J B Murphy, of Chicago, and J P Lord, of Omaha, 
Neb I had personal expenence with J B Murphy in 1911 when he was 
emplov mg this method It has been improved chieflv bv the addition of 
chemotherapy ] 

177 Kell>, R P Rosati, L. M, and Murrav, R A I TrauTatic O'teo- 
ni\cUtis The Use of Skin Grafts, Ann Surp 122 I-ll (JuU) 1945 
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sulfonamide dernatnes are nou treated with penicillin, 10 000 umts per 
cubic centimeter, 10,000 to 100,000 units being injected distal to and in 
line w ith the 1} mphatic t essels and return circulation The infected area is 
subjected to a concentrated shower of pemcillin such as no general distri- 
bution over the bod} can gn e, and many times if used before actual necrosis 
of tissue It w ill pre\ ent abscess formation The light lemon } ellow solu- 
tion, pemciUm m isotonic solution of sodium chlonde, 10,000 units per 
cubic centimeter, causes little irritation of tissue Bagle} has used 20,000 
units m a finger, 40,000 units in the forearm of a 6 }ear old child and 

100.000 units in a leg m which the thigh had been lacerated b} the bite 
of a boar hog Tetanus serum and injections of penicillin into the knee 
were also used in this case The determination of the tipe of infection 
IS not practical m many of such cases, but Bagle\ is sure that the motto 
"use penicillin first” is safe and mam times almost miraculous in the 
curatne results, also using large enough doses With the purer, light- 
colored penicillin preparation which a number of reliable pharmaceutical 
houses are putting out, the reactions in the tissue are nothing to 
extremel} mild and it is beheied that it is largely due to -volume and 
too rapid infiltration that there is an} discomfort The concentration of 

10.000 units per cubic centimeter of isotonic solution of sodium chloride 
permits the use of large and effectn e dosage 

According to Flynn,^‘° the mcw that earl} administration of ade- 
quate doses of the sulfonamide compounds is not in itself sufficient to 
limit the se\erit} of osseous infection finds support in the expenence of 
roentgenologists In a senes of studies, by means of roentgenologic 
examination of patients under treatment with sulfonamide drugs, it can 
be showm that the clinical picture is often not -ver} impressne A con- 
dition far different from that which he was led to expect from the 
absence of clinical signs w ill confront the obsen er The actn e progres- 
sion of the disease, as rev ealed b} roentgenograms, w ill suggest immedi- 
ate surgical intervention Since roentgenologic examination will reveal 
the exact location and extent of the infection, senal roentgenograms 
would aid greatl} in the treatment of patients with suspected osteo- 
m} elitis 

The treatment of acute osteomv elitic infections demands adequate 
operation in combination with use of the sulfonamide drugs 

Good surgical treatment means that ev erv bit of necrotic and infected 
bone has been remov ed and that the longitudinal edges of the remaining 
bone are flat enough to allow solt tissue to fall ov er and cov er the bone 
With a correct technic, the end result is good regardless of the tvpe 

179 FK-nn J M Svmposmm Qianges WTiich Have Resulted from the 
Use of Sulfa Drug Tlierapv in Afanagement of O'tcomvelitic Vevv Yo'k State T 
Med 45 493-494 (Afarch n l'>45 
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of chemotherapy which is used postoperatively The preoperatue u'e 
of such therapy has its \alue 


Kross points out that there has recently appeared in the literature 
an article {Ann Swg 119 178, 1944) in which refrigeration ane^ 
thesia in surgery is discussed from both the experimental and the ciini 
cal point of view The character of this work on the whole is of such 
high grade that if all the author’s conclusions are accepted mthout 
question or challenge it wull cause an unnecessary delay in the appiica 
tion of a therapeutic measure that has proved itself be 3 ond anj doubt 
to be of great value in surgical treatment of the extremities In the 
bod}" of the paper the statement is made that “cooling per se does not 
seem to have a beneficial effect on an inflammatory process WTuk 
the infected part is cooled there is an inhibition not only of bacterial 
growdh and toxin production but also of the normal tissue respon e. 

The report of a case is published because it is, as far as Kross 
knows, one in which refrigeration or low temperature treatment isas 
emplojed for the longest time on record, with the successful prefer 
vation of a limb that in ordinary circumstances would base been 
amputated It also shows the necessity of continuing with the treat 


ment until the infection is fully and completely overcome 

Dickson states that persistent areas of destruction of bone consti 
tute potential sources of trouble Wilson and McKeever reporte 
3 patients with acute hematogenous osteomyelitis treated by 
tion of the sulfonamide compounds without drainage, with su 
of acute symptoms, in which several months later drainage was 
hshed because of persistent local induration Thick, soft, 
bone was encountered and granulation tissue was found in t e 
lary canal when drainage w’as established Smears and cultures reu 
staphylococci These findings clearly indicate that such 
are not really sterile but that they probably harbor dormant 


capable of activity 

Treating an abscess of the bone with the sulfonamide 
without drainage may be similar to putting out the fire, but e^^^= 
ashes remain , only too frequently the ashes har e embers w ^ 
likely to be fanned into activity by such breezes as low ere 
or local trauma to the quiescent area Dickson’s observations _ 
vmced him that sooner or later a large percentage of t 
foci do become active Whether penicillin proves to be an „ v 

more powerful than the sulfonamide drugs, will complete y s 


180 Kross I Low Temperature Therapy for Preserratio 


J A M A 128 19-20 (Waj 5) 1945 , 

181 Dickson F D Clinical Diagnosis, Prognosis, an 
Hematogenous Osteomyelitis, JAMA 127 212-217 (Jan 
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areas of infection onlj time imII tell Until then the preponderance ot 
evidence is in fa\or of earl}' drainage of the osseous focus in acute 
hematogenous osteomyelitis except in the fulminating ty-pe uith septi- 
cemia and pyaemia, vhen the drainage of a single focus, vhere there 
are probably others present, cannot be expected to have any helpful 
effect but uill probably do harm 

[Ed Note — The author is a pioneer m the field The general 
practitioner still needs expert advice and help ] 

Higley and Rude hai e had the opportunity of using penicillin in 
approximately 25 cases of infection of the bone, both acute and chronic, 
vith \ ary mg results They report cases demonstrating the typical 
changes occurring in infections of the bone susceptible to treatment v ith 
penicillin In general, the period of actne infection has been shortened 
and the clinical results haie been gratifying The summaries of cases 
and illustration demonstrate i\hat these authors belieie to be the typical 
changes 

The summaries of cases presented represent se\ eral types of osseous 
infection in vhich Higley and Rude feel that definite improiement 
follo-\\ed the use of penicillin It is their opimon that, in general, the 
treatment of osseous infections with penicillin has been satisfactory 
The response vanes in individual cases In most instances the penod 
of active infection was considerably decreased In the patients who had 
a favorable response to penicillin, clinical improvement preceded any 
roentgenographic evidence of healing The roentgenographic evidence 
seen in their cases is as follows (1) apparent arrest of the spread of 
the infection, with little or no sequestration of bone and little or no 
involucrum, (2) positive evidence of healing, in the form of a reactive 
recalcification of the affected areas, the recalcification appearing through- 
out the cortex of the bone and approaching the normal architecture of 
the bone much more closely than does tlie ordinary involucrum m 
osteomyelitis (the area of recalcification was of slightly greater density 
than normal bone), and less resultant end sclerosis than is commonly 
seen in extensive osteomyelitis which has run the normal evolutionan 
course, (3) since the progress of the infection in these cases was 
apparently arrested and the reparative process begun before extensive 
spread, sequestration and involucrum had appeared 

[Ed Note — It is difficult for many pediatncians and radiologists 
and some orthopedic surgeons to determine the difference between 
progress and progression of the disease It requires experience and a 
careful ev^aluation of general, constitutional and local factors ] 

182 Higlej , G B , and Rude, J C Roentgenograpluc Changes m Bc^e 
Infections Treated wath Penicillin Radiology 44 11^-124 (Feb ) ie,e 
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or madura font ic i, r-h obsen'ed that mjcetoma pedis 

ment and dpfo ’ h r mycotic infection characterized b) enlarge 

aTd 3.11, T?’ 1' '“* »t ™l<.PIe .b «Z 

■i cow. If '1 , — p 1. ™», 

through the s.„„3 tir 

the foot undpr^t^^ time, it is customai^p to classify these infechonj of 
to include all rl ^ mycetoma, which b\ definition has been taben 
ils tn^.r! by fun^s-hke organ 

m the tissiip production of granules i\hicli appear 

chamcS n P. "" P- of the distindiie 

been d + mycetomas involving the foot, these have sometimei 

desLtZT I Z Podis, and in the authors' opinion th.= 

Darts of eh * n" separates the disease from m3 cetomas located in other 
Dedis sh m justified Further classification of micefoma 

o) »..»»- p* 

dispasp h u 1 mjcetoma pedis due to true fungi The latfe. 

tL been heretofore claes.fied as madarom, cos.s 
rennrtPri ^ ^ cetoma pedis occurring in natives of Louisiana are 

the T7n f el c ^ ndings in 38 cases of m3 cetoma pedis occurnng m 
the United States and Canada are summanzed 

Thp c ^ ”Phis rare condition is characteristica]l3 de cribed 

ipp„ ^ to look up the subject if he is alert and 

t^eeps It m mind 1 


hppri rT ^ J ^ 3ims that many of the methods for penicillin assa3 haie 
diippio primanfy for testing solutions dunng the pro 

of fjfZ ° f applicable to the determmatio'i 
° fluids in patients under treatment These haie bci.n 
leued by Foster and k^^oodruff, the classic test of Florej being m 
Studies made on body fluids, the methwf 
f ^ ^ ^ u involving the use of senal broth dilutions ard 

® ^^m o emohdic streptococcus vas used b3'' Kammelkamp 2nd 
h ZZa I and Sylvester hare used Foster’s method of 'enal 

1 ution iMth Staphylococcus aureus and turbtdimetnc mea'ure 
en s, "w lie Romansky and Rittman have used a method described b 
Kake and Jones based on the properfy of the inhibition of hemoh -n 
pro uction of streptococci by penicillin The procedure described t 
00 e is believed to be simpler than some of the other methods me" 


183 Bums, E. L Sfoss, E S , and BrueeJ^ J W AE cetoma Pedis 
States and Canada Report of Three Cases Ongwatwg in Louisiana, An J C 
Path 15 35-49 (Feb ) 1945 

184 Cooke, J V Simple Oimcal Method for As^ai of Penctl/m r F 
Fluids and for Testing of Penicillin Sensitmh of Bactena J A At A 
445-449 (Feb 24) 1945 
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boned, is easih applied to the stud} of bod} fluids for determination 
ot the titer of penicillin and utilizes only matenals and methods famihar 
to all bacteriologic technicians In addition it can be readih used for 
detennmation of the sensitnit} to penicillin of \anous strains of Staph 
aureus or other organisms A large number of titrations on blood 
serum and other bod} fluids, including spinal fluid, pleural and ascitic 
fluids and subcutaneous edema fluid, ha\e been performed, and the 
results ha^e appeared to be consistent The} will be summarized and 
discussed m a separate report 

The method consists essentiall} in determination of the lowest 
concentration of penicillin which will produce complete inhibition of 
growth of a standard strain of Staph aureus on a plain agar Petn plate 
Tests on various strains of Staph aureus and meningococci b} a 
method for assay of penicillin in bod} fluids ha\e shown a considerable 
lanation in sensitivity to penicillin 

[Ed Note — ^This is a matter for the laborator}- expert The 
orthopedic surgeon should keep in mind the fact that it is possible 
to obtain this information, which in certain situations ma} be valuable ] 
Hamilton^®® notes that the discover}^ in 1929, bv Fleming, of an 
antibacterial substance obtained from a mold, Penicillium notatum, has 
led to the development of one of the most marvelous therapeutic agents 
in the treatment of disease in human beings m the histor}' of mediane 
Its profound therapeutic value m the treatment of acute osteom} elitis 
when due to susceptible micro-organisms fully justifies the presentation 
of this paper Hamilton draws the following conclusions 

Penicillin is a marvelous and powerful antibacterial agent Its 
discovery by Alexander Fleming was more or less b} accident It acts 
as both a bacteriostatic and a bactericidal agent under certain conditions 
Its high antibactenal pow er is coupled wath low toxicit} to tissue cells 
It IS reasonable to presume that since penialhn has become plentiful 
and the general medical profession has been properl} alerted chronic 
osteomyelitis will be almost a disease of the past 

[Ed Note — Every reader of this paper or abstract who reflects on 
his days in the bactenology laboratory can saj (wath no pnde), “I 
saw many times what Fleming saw, but I was too stupid to know 
at what I was looking”] 

According to Roonej in sev ere deh} dration in infants it is at 
times difficult to restore the fluid balance because of mechanical diffi- 
culties of intravenous injections The blood vessels are small and 
collapse easil} , cutting down on the vessels requires skill and is time 

185 Hamilton,! F Peniallm m Treatment ot \cute Oiteomieluis ^^cmph s 
M J 20 146-148 (Oct.) 1943 

186 Roonej E. F Bone ^^arro^\ Iniusioa wath Two Ca'cs of Local zed 
Osteomv ehti' A.rch Pcdiat 61 611 616 (Dec.) 19t4 
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consuming When Tocantins and O’Neill reported the rapidih mtli 
which blood and other substances were absorbed from the marrow 
cavity and later reported successful mfusions into the bones of mfanL, 
Rooney decided to try their method 

The site selected is the proximal end of the tibia or the distal end of 
the femur Special needles are used, usually the internal needle 
gage 18 being selected for the smaller infants The extremih is attached 
to a posterior splint, and the skin over the site selected is surgicalli 
prepared The needle is forced through the skin to the penoiteum, 
then with increasing force and rotation the needle penetrates into the 
medullary canal This is recognized by the definite feeling of dccrea'cd 
resistance and of the needle becoming firmly fixed m the bone Suction 
is then applied to the needle with a 5 cc syringe filled wnth isotomc 
solution of sodium chloride and bone marrow MithdraMTi into the 
syringe When the needle is definitely in the medullar}’ canal, it n 
. flushed with isotonic solution of sodium chlonde, and an 

infusion set containing the fluid is attached If the rate of flow of b! 
is too slow. It may be diluted with isotonic solution of sodium clilon e 
or by injecting the blood with a 10 cc synnge directly through s 
needle Success was so uniform that the succeeding one hundred an 


fifty infusions were given as a hospital procedure 

A summary is given of the use of this method in the fird 
hundred infusions All patients were infants from 3 days ^ 
of age, and their weights ranged from 4 to 14 pounds ( j 
6,350 Gm ), the average weight being 634 pounds (2,947 Gm ) 
Intramedullary infusion in infants is a relatnely simple an 
cessful procedure Careful asepsis must be maintained at a J 
and the needle immediately removed when signs of infiltration 


periosteum or soft tissue are present 

[Ed Note — In certain situations of almost despair this is a 


I.e 


snver j jj 

Ryan and his associates'®^ anesthetized mice 
and 30 Gm by a subcutaneous injection of pentobarbita 
(0 005 cc of a solution, containing 25 4 mg per cubic cen i 
distilled water, per gram of body weight) The 
thigh ivere exposed by an incision about 5 mm long, an 
ate amount of a whole culture of clostridia was injected mtn 
lateralis The belly of the extensor muscles was then |, 5 _ 

a fine hemostat for about 3 mm of its length After 
about 5 mg of the compound to be tested was spread t'"* 

and the inasion was closed w’lth a cotton suture In ep 

187 R\an, F J , Ballentine, R , Schneider, L. K, and Tuch, G 
Sulfonamide Drugs and Certain Dens-atwes of Ascorbic o = 

Gas Gangrene in Wounded Alice Surgerj 17 47-53 (Jan ) 
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showed that the compounds used were not lethal in dosages several 
times those emplo 3 'ed in therapy 

The operation itself was not lethal, since all of 14 mice sum\ed 
^^hen infection was not attempted In addition, no deaths occurred 
in 27 cases in which infection was attempted with 0 5 cc of old 
(t\\ent 3 -four to thirt}'-hour) cultures of Clostndium perfrmgens 

It was possible to kill mice b}' simply dropping the culture into the 
incision before the muscles w ere crushed (that is, wuthout injecting the 
bacteria into the muscle) Howeier, it was thought that the assaj 
would be more ngorous bj" admitting bactena into the muscle sheaths 
of connective tissue Care was taken to make the operation and 
infection as constant as possible from expenment to experiment In 
tvvo strains of mice the local apphcation of sulfadiazine saved about 
60 per cent of the animals infected with Cl perfrmgens, a significant 
difference from the controls Sulfathiazole was also effecbve against 
Cl perfrmgens m one strain of mice but not in others In one stram 
of mice ascorbic acid saved about 40 per cent of the animals infected 
with Cl perfnngens, a significant difference from the controls How- 
ever, It was ineffective against gas gangrene in other strains Ascorbic 
acid, sulfadiazine and sulfathiazole were ineffective against infections 
caused by Clostndium novyi, Qostndium histoljlicum, Clostridium 
sordelhi and Clostndium septicum 

Warmer and Amluxen found that tests in vitro to determine the 
sensitivity to penicillin of organisms cultured from patients wnth infec- 
tions were useful in the selection of patients suitable for treatment wath 
penicillin and in the regulation of the course of treatment The concen- 
tration of penicillin in the blood of patients receiving injections mtra- 
muscularly every three hours w itli 25,000 units of this substance seldom 
nses above 0 1 unit per cubic centimeter Immediatelv after the 
administration, intravenously, of 10,000 units of penicillin, the level 
reaches little more than 1 0 unit per cubic centimeter Tests in vitro 
with concentrations of penicillin m these ranges usuallv give evidence 
that the organisms being tested are either sensitive or resistant to the 
levels of penicillin in the blood of patients being treated 

In expenments in which mice were used, a stram of hemoljtic 
Staph aureus that was resistant to penicillin m vitro proved also to 
be resistant to comparable concentrations of penicillin in vivo 

Kemp observ es that in the present w ar cases of gas gangrene w ere 
fewer than thej were m 1914 to 1918, but the disease still remains one 

18S Warmer, H, and AmluNcn, J Companson of in Wtro and in Viio 
Penicillin Resistance of Strain of Hemolj-tic Staph\Iococct.s A.u-ej', J Lab £. 
Oin Med 30 419-121 (Ma^) 1945 

189 Kemp, F H X-Ravs in Diagnosis and Locah'ation o^ Ga= Gaig-ene, 
Lancet 1 332-336 CNfarch 17) 1945 
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of the principal causes of death from wounds According to MacLennan 
and Macfarlane (1944) the case fatality rate has been about 50 percent 
Gas gangrene may follow the most trivial vound In nar time 
anaerobic infections of wounds occur frequently, but in nearl} all ca'e 
ith efficient treatment, the infection is overcome If attention to the 
M ound IS delayed, the organisms may multiply in blood clot or dead 
tissue without serious ill effects, but once they start to imade healthi 
tissues the disease may run so swift a course that the patient b dead 
within a few hours Ever}-- one admits that successful treatment of gas 
gangrene depends on its early recognition Even an expenenced sur 
geon finds this difficult, and he must not amputate a limb which can be 
saved or procrastimate until it is too late to save the patient’s life 

During the last uar a number of observers noted that it vas po”i 
ble to detect gas in the tissues bj’^ means of roentgen rajs In England 
Dr J F Brailsford is the foremost authority He has stated the beliet 
that It is possible to give an immediate answer to the question Is there 
an)’’ evidence of gas gangrene long before the infection has produced 
serious clinical signs 

Kemp has made it a rule to reexamine every patient who complains 
of increasing local pain or discomfort in the tissues around Ins woun 
As a rule, examinations every three hours are sufficient, but in so 
instances in which the clinical course changes rapidly it ma> 
sary to examine the patient ever)' hour If a limb is encased P ^ 
a roentgenographic examination is useless and the plaster s ou 
removed 

I do not believe that there are any characteristic clinical 
early gas gangrene Many wounded persons show slight signs o 
eral reaction, and a few may be profoundly ill from other causes 
local signs are difficult to assess I am in complete agreemen ^ 
authorities who maintain that crepitation is not a reliable ^ 
rule crepitus cannot be felt unless there is gas in the 
tissues, and Kemp doubts that gas crepitations can be felt m 
unless the muscles have already disintegrated There is no 
any patient should not be roentgenographically examine ^ 
u ill suffer no harm, for he need not be mor ed or p-n c 

roentgenographic findings are suggestive, the surgeon nee 
than keep the patient under obsen'ation, but if the loca i 

not improve or grows worse the examination should e c 

serial roentgenographic examinations offer incontesta 

formation of gas a olom t 

If spreading gas gangrene is established, the ra i » pj^cct'' 

secure a complete examination of the entire hm or 

Some )ears ago Kemp saw a reputable surgeon v--’' 

muscles which from the roentgenographic appearances 
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infiltrated ^\lth gas, iMthout recognizing that the infection iias present 
He ^^as under the impression that he had eradicated the infection, but 
it uas dear that he had not, shortiv afterward the patient died It is 
a fact that at operation it maj be difficult to recognize that the muscles 
are infiltrated with gas The} ma} look normal and there ma} be no 
ordmar} crepitation, though it ma} be possible to recognize a differ- 
ence m texture -when the muscles are cut with a knife 

A surgeon need not necessanl} remote all the infected tissues, it is 
sufficient to remo\e the infected muscles and use chemotherapeutic 
measures to overcome any infection which has been left bebind in the 
loose cellular tissues 

An account is gi\en of the clinical and roentgenologic features of 
331 battle casualties admitted to a hospital in Great Bntam The report 
deals m detail with the roentgenographic appearances of air m the tis- 
sues, local formation of gas and gas gangrene and gi%es a detailed 
account of the clinical application of these findings 

O’Reilly has tried to point out that s}'phihs of the bones and 
jomts ma} simulate many other conditions and that it should alwa\s 
be kept in mind Lesions of syphilis of the bones and joints ha\e 
probabl} been lessened by the earher and more thorough treatment of 
the disease, but they are still present In all cases if s}’phihs is present 
it should be known A routine Wassermann test should be made in 
all cases, and a careful history should be taken A surgeon should 
alwa}s try to elicit the presence of s}philis in the histor} Not onl} 
may s}'phihs cause lesions of the bones and joints, but it ma} compli- 
cate other lesions Its treatment should be earl} and prompt 

Potassium iodide and mercur} seem to act more rapidh than the 
arsenicals, but care must be used to see that the patient is gi\en the 
proper constitutional treatment For this reason ortliopedists and 
s}-phiIologists should close!} cooperate 

Altemeier and Remecke point out that peniallin has re\olu- 
tionized the management of acute hematogenous osteom}elitis The 
spectacular control of bacteremia, the bon} infection and the metastatic 
^^sceral infectious complications has produced a radical reduction in 
morbidit} as well as mortalit} rates This control of the infection has 
been so effectiie that emergenci surgical decompression of the area of 
imohed bone has not become necessarv except in fulminating condi- 
tions Instead, the required operation has usual!} been limited to 
incisions and drainage of abscesses de\ eloping in soft tissues and to the 

190 0’Reill\ A S'philis as It Affect' Orthopedic Surgen, Urol S. Cufan 
Re\ 49 243-245 ( Apnl) 1945 

191 Altemeier AV A and Reinecke H G Roentge-ograpbic Interpretation 
oi Acute Hematogenous OsteomscUtis Treated with Penicillin Am T Roentgenol 
54 437-43S (Noa ) 1945 
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removal of selected large and unabsorbed sequestrums The disfigunng 
sequelae, such as deformity, limp, draining sinuses or ankjlosis ot 
adjacent joints, have been largely eliminated Likeivise, a careful 'tudj 
of the patients treated with penicillin has forced these authors to moditj 
their earlier conceptions and interpretations of the roentgenographic 
changes occurring m acute hematogenous osteomyelitis 

In twenty-seven months they obsen'ed the results of tretament inth 
penicillin m 52 cases of acute hematogenous osteomyelitis The group 
included 44 cases of acute hematogenous osteomj'elitis of the major long 
bones, in some of which there was also involvement of the fiat bonb 
of the pelvis In addition, there were 4 cases ivith imolvement ot the 
pelvic bones only The responsible etiologic agent i\as determined m 
every instance but 4 and was found to be hemolytic Staph aureus m 
42 cases, nonhemolytic Staphylococcus albus in 3, hemolytic strepto- 
coccus in 1 and Pneumococcus type III in 1 

Although the roentgenogram is of little or no value in making an 
early diagnosis of acute hematogenous osteomyelitis, it is of definite 
value in the recognition of the process after ten to fifteen dajs 
the onset A succession of changes occurring in bone has been dejcnb 
m the patients treated adequately with penicillin and have been infer 
preted as a measure of the process of spontaneous repair and not as 
an indication of further extension of the osteomyelitic process, as as 
been generally assumed The spontaneous removal of necrosed bone 
has been followed by recalcification and healing of the imohed area 
Kirby states that an enzj'rae-like substance capable of de-tropr, 
penicillin was produced from Escherichia cob and certain other 'apr® 
phytic and commensal bacteria in 1940, but attempts to 
penicillin inactivator from sensitne or resistant staph) lococci 
unsuccessful More recently', acetone-ether extracts of paracolon 
which w'ere more effective inhibitors of penicillin than vorc e.\ 
of Esch coll, were prepared 


In this country, it was found that clarase, a diastatic enzi 


me pr®P' 


ration, readily destroyed penicillin, and this substance is no ' 
w'ldely' for sterility' tests dunng production of penicillin ^ PP 
the ability to inacbiate penicillin is possessed by only 
clarase, and this action is attributed in a later publication ^ ^ ^ 
of bactenal products, especially of Bacillus subtilis and rc ate » 
positiie organisms , 

A penicillin-destroying staphylococcus has been found 
a culture of Aspergillus flavus, and independently in Kirbi s 

192 KIrb^, W M M Properties of Penicillin Inactiwtor , 

Penidllin-Resistant Staph\ lococci, J Clin Iniesligation 24 > 
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a highi} potent mactnator of penicillin has been extracted from pem- 
cillin-resistant staph} lococci obtained from clinical sources Kirby 
presents details of tlie extraction and properties of this substance 
This highly potent inactivator of penicillin vas extracted from seven 
strains of Staph aureus which uere naturally resistant to pemcilhn, 
sei en sensitii e strains did not produce a peniallm-destroymg substance 
The resistant bacteria vere not hsed but were by no means completely 
resistant to the bacteriostatic action of penicillin This differentiation 
between resistance to lysis and resistance to bactenostasis is discussed 
elsew here 

It IS of fundamental importance to determine whether the several 
inactnators of penicillin so far described are identical or whether peni- 
cillin can be destro}ed by substances whose chemical structures are 
unrelated Properties of the known inactnators of penicillin are sum- 
manzed Presumably they are all products of bactenal metabolism, 
but whether they are produced by all penicillin-resistant organisms has 
not }et been definitely determined The differences in properties are 
relatively superficial and possibl} largely due to differences in technical 
methods Further chemical studies are necessary for final clanfication 

Alyers and Lenahan claim that because of the chromat} of 
osteomyelitis recovery in their case may have been apparent only, and 
due instead to a spontaneous remission However, this seems unlikel} 
in that there was no fe\er or pain or other evidence of the disease in 
more than seven months, the patient gamed weight and othenrise 
lmpro^ed steadily, and roentgenograms indicated that healing of the 
bone was taking place 

The question arises as to whether the pemcillm was contributoiy^ to 
the recovery m Mew of the demonstrated complete fastness of the 
organism recovered from the draining sinus after the second course of 
penicillin That it w'as seemed probable because the patient received 
no specific tieatment other than penicillin, and spontaneous recovenes 
of untreated patients w ith chronic osteomyelitis are uncommon 

Recovery followed the intramuscular administration of two courses 
of 1,000,000 units (0 6 Gm ) and 2,500,000 units (1 5 Gm ) of peni- 
cillin five months apart m a case of osteomyelitis of a femur and ilium, 
of thirty months’ duration, together with chronic otitis media m an 
11 >ear old boy Repeated prolonged heavv courses of sulfathiazole 
administered previously had been ineffective Cultures of staphv lo- 
cocci recovered from a draining sinus immediatelv following the second 
course of penicillin were fast to penicillin m vitro Recover} m spite 

193 Mvers W G, vnd Lenahan F A Ca'e of Osteomyelitis Treated with 
Penicillin with Unusual Bactenologic Findinirc Ohio State T 41 422-425 
(}rw) 1945 
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of the development of this fastness to the drug is attributed to an 
associated concomitant loss either of virulence of the organism or of 
insusceptibiht} to the antibacterial action of blood or both The fa't 
ness of the organism to penicillin largely disappeared after seiera! 
months of storage at 3 to 5 C 

During tlie first course of penicillin, chickenpox appeared on the 
sixth hospital daj' m spite of the drug This is another instance of the 
ineffectn eness of penicillin m man}' virus infections 

An average of 48 per cent of the daity dose appeared in the iinne 
the range was 22 to 84 per cent The concentration vaned between 
9 and 38 units per cubic centimeter of urine, depending somewhat on 
the volume excreted Penicillin had ceased to appear in the urine 
within ta\ ent}'-four hours after the last intramuscular dose 

As Professor Fleming has remarked, it would be a most uiuninl 
accident if the first successful antibiotic w ould proi e to be the be t 
one M 3 'ers notes that at present there is a widespread search for 
other antibiotics which will be effectne against pathogenic organisms 
that are insusceptible to penicillin, that w ill be more easily produced, 
more stable, that can be taken by mouth or that can be readil) sjm 
thesized Anfong the many which have been described are gramicidin 
tyrothncin, streptothncin, streptomycin, actinom}cin, clavacm, ghoto''in 
and penatin However, most of them do not combine the lack o 
toxicity w'lth the effectiveness possessed by penicillin Of particu ar 
interest is streptothncin, since it is reported to be effective against tie 
organisms that are responsible for typhoid fever and bacillary 
an important group of gram-negative pathogens against which pcmci 
IS entirely ineffective 

'N^^ood calls attention to the fact that in North America 
mycosis (madura foot, or m}cetoma) has been a rare and Uttk mo 
disease, in contrast to India and the Dutch East Indies, w 'crc 
prevalent and w'ell recognized Because larger numbers of men 
the United States were exposed to infection by the fungi w 
rise to madurom} cosis, he reports a case recently seen m a 
States naval hospital in w'hich the condition, of the melanoi ^ 
invohed the left ankle of a Fihpino 40 years of age The ^ (j.. 

had been present for at least se\ en months Earl} m its c ^ 
o^ erl} mg skin had ulcerated for a short time, but it subsequen 
On surgical dissection the lesion was found to be 
subject to complete excision No distant lesions were e\i ^n 
IS b^ef^^ discussed 




194 yhers W G Peniallm A Potent New Chemotherapeu'ic 

J Sc. 44 277 (No\ ) 1944 ^ s C. 

195 \\ood D A Maduromjeosis of the Ankle 
California S. est Med 62 119-121 (March) 1945 
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Sjmniers”'' reports that up to 1945 u\ent}-t\\o species of fungi 
belonging to ten genera and four families had been implicated in the 
production of the \arious trpes of madurom) cosis In spite of this 
multiplicit} of causes, the different tjpes clmicalh mar resemble one 
another closeK , and in some instances the\ mai also resemble actino- 
m\ cosis, especiall} if the latter disease is confined to a louer extremity, 
as IS maduronn cosis in man} cases Clmicalh, cases of madurom} cosis 
ma} be divided into three groups In all of them the lesions are limited 
to the part which was originalh mlected, as the toot, hand, knee, neck 
or face 

Phialophora jeanselmei when injected subcutaneous!} into rabbits 
produces sohtar} nonulcerative nodules which histological!} are specific 
and are closely comparable to the nodules in that form of madurom} cosis 
m human beings which is caused b} the same tungus 

Symmers and Sporer also discuss madurom} cosis Maduro- 
m} COSIS, or m}cetoma, madurosis or, as it is perhaps most widely 
known, madura foot, is a fungous disease which was first adequatelv 
descnbed by Vand}ke Carter He encountered it as an endemic 
infection in and around the city of Madura in the Madras Presidency 
of India Since then it has been recognized in different parts of the 
world, including other districts in India, Ceylon, Cochin China, the 
Netherland East Indies, Afnca, Argentina, Cuba, the United States 
and Canada It occurs oftenest in and tropical or subtropical climates 
among men engaged in agricultural pursuits who are in the habit of 
working barefoot The disease is seldom seen in women One of the 
commonest modes of infection is through the pncks of thorns Unlike 
actinomycosis, which is most frequent!} found in cattle and swine, 
maduromycosis is apparentlv confined to human beings 

The case presented in this report appears to be the first example 
of maduromycosis of the hand to be descnbed in the United States, the 
second on the North Amencan continent and the fifth thus far recorded 
It is probable that additional cases have been observed in this and 
other parts of the world but not recorded 

Expenmental staphylococcic infections in animals which simulate 
natural-occurring infections in human beings are difficult to produce, 
according to Kempf and Herrick In order to evaluate the recentU 

196 S\nimers D Experimental Reproduction of Maduromi cotic Lesion in 
Rabbits '}rch Path 39 358-363 (Tune) 1943 

197 S^mmc^E, D , and Sporer Maduromycosis of the Hard, Arch. Path 
37 309-318 (Ma\) 1944 

19S Kempf J E., and Herrick, T A EFect oi Penicillin on Expenire-tal 
Staphylococcus O'teomyclitis in Rat' Proc Soc Exper Biol S. ‘'fed SS ICH- 
102~(Tan) 1043 
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introduced chemotherapeutic agents it would be desirable to ha\e acce.5 
to readily reproducible in vn o procedures The purpose of this stud) 
w’as to deielop methods lor the production of chronic staplnlococai. 
infections in mice and determine the value of penicillin m the treatment 
of such infections 

The results indicate that penicillin has definite -value as a sistemiL 
therapeutic agent for staphjlococcic osteomj elitis in rats and, further, 
that rats are suitable animals for studjing the course of expenurntal 
osteomyelitis and the evaluation of therap}”^ in this disease 

Osteomj'ehtis w'as produced e-^perimentally in white rats b\ inoa 
lation of the bone marrow of the tibia with Staph aureus -MiOut 
tw ent} -one days w ere allow ed for the dei elopineiit of tvpical le ici 
One group of 14 animals was treated by the subcutaneous injection 
of 600 units of penicillin every^ two hours for nine days Si\ ol the.- 
apparently recovered during the course of the treatment In a 'ccou 
experiment 13 animals w'eie each given 900 units of the drug even- 
hour for an equal period Again six of the lesions w ere found to h" 
healed at the termination of the injections Of a total of 25 untreatv 
controls, only 1 animal showed evidence of recovery 

ilayers reports a case of regeneration of bone following o te^ 
myelitis The patient w'as a policeman who was bitten on the nu 


finger of his left hand by a man whom he was arresting 


Stnbr: 


another person on the teeth by^ accident w’ould seem to be less n' a 
a deliberate bite, but even such accidental contacts are not an infrequ 
source of infection, and there have been cases m which a miaed 
robic infection from organisms of the mouth resulted The latter v^^^ 
true 111 this case Pyogenic organisms, spirilla and anaerobes were 
present as the infection progressed ^ , 

The policeman was admitted to the hospital the 
w ound w as received The follownng day' the finger w as inci ^ 
the nail, liberating a quantity' of toul, purulent matenal ‘ ^ , 

continued to be rather profuse for some time The destructive ^ ^ 
was ad-vancing Twelve day's after the patient was admittc ^ ^ 

hospital the roentgenologist’s report show ed alnio'vt complc ^ ^ 

tion of the middle portion of the phalanx and tip, iiiL" 

advanced invasion of the distal three tourtlis of the mid 
and involvement of the distal joint, the soft tissue^ still 'ho 
siderable thickening 

Thus, It appears that the infection vv as adv ancing accordiUa ^ 
irom the distal anterior closed space by way of the nutrient . - 

the medullary cavitv with osteomyelitis as the result 

199 Mavers, L H Bone Regeneration Following 0 f-" 

17 463-471 (March) 1945 
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Spread is to the flexor subtendinous space ot the base of the distal 
phalanx and into the joint cant} and continuing to the middle phalanx, 
t\ith probabh entn to the tendon sheath In the case under discussion 
there \\as imoheinent of (1) sott tissue, (2) bone, (3) joint and 
(4) tendon 

The outcome of such a destructir e and progressn e osteomj elitis 
depend on a number of things — the type of the organisms present, the 
age and condition of the patient and, probably most important of all, 
the treatment 

The mixed infection, particular!} one including anaerobes, is more 
serious tlian one m\ohung a single organism A child has a better 
chance to combat the infection and to obtain regeneration of bone than 
an older person The results in the case of the policeman, hone\er, 
indicate that his age did not uork against him His recuperati\e pouer 
as one of the factors that ga\ e the case a In el} interest 

Jern and jMeleney note that the most important groups ot bac- 
teria from the point ot -new ot surgeons are and aluats hate been the 
streptococci, the staph} lococci and the gram-positit e spore-forming 
anaerobes of the gas gangrene group It is general!} recognized that 
the sulfonamide drugs hate taken the terror out of hemoh-tic strepto- 
coccic infections and hat e reduced the incidence of septicemia from this 
organism to almost negligible proportions It ttas hoped that they 
ttould be equally potent against the other two groups, but expenence 
has shottn that, tthile conditions in individual cases mat respond 
promptly and remarkably, in the great proportion of cases thet resist 
sulfonamide treatment 

Penialhn is outstanding in sat ing chick embiw os or prolonging lite 
after inoculation ttith virulent hemol}tic Staph aureus cultures in doses 
tthich regularly kill controls m tttent}-four hours In this respect it is 
superior to staphylococcus bacteriophage or staph} lococcus anbtoxm or 
tioform, or carboxymethox} lamine or sulfatliiazole or another anti- 
biotic derived from Bacillus T 

The increasing atailabilit} of peniallm and its demonstrated effi- 
ciency in the clinical treatment of staphylococcic intections relegates 
the use of staph} lococcus bactenophage in these infections to a place 
of second rank and onl} to be considered in cases in which penicillin 
tails 

The efforts of Jern and iMelene} to produce a more highh potent 
staph} lococcus phage b} the use of egg embrjos has not been succe^-iul 
The difficulties of dei eloping a commercial phage oi high potenc} and 

200 Tern, H Z and ^^eIene^, F L Supeno-m o, Peniallin o^er Bacteno- 
phage, Sulfa’th.azole and Certain Other Antibacterial Sjb'tances Sure Ginec. 

S. Obst SO 27-34 (Tan ) 1945 
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prolonged actmtj' still remain Further studies are indicated m the 
field of antibiotics for the staphylococcus and other organisms Egg 
embryos offer a reliable medium for the appraisal of antistapinlococcu 
agents and other antibacterial substances 

Jern and his associates point out that the treatment and preien 
tion of chronic staphylococcic infections, particularly of recurrent 
furunculosis and axillar}'- abscesses, have alu a 3 's been one of the major 
problems confronting general practitioners and surgeons It is knomi 
that the use of vaccines, various chemicals and sulfanilamide derira 
ti\es, roentgenologic and ultraviolet irradiation, autochemotherapi and 
many other methods of treatment have not fulfilled their expectation' 
It IS natural, therefore, that the discoven’ of staphylococcus toxin and 
Its abilit} to produce antitoxin attracted uide attention as a po ihh 


method of treatment and prevention of staph) lococcic infections 

The discox try of Burnet that staphylococcus toxin could be detoxi 
fied by solution of formaldehyde without the loss of its antigenic poiur 
greatly simplified the matter of immunization This led to the mde 
clinical use of a detoxified toxin known in different countries as toxoi 


or anatoxin 

The problem of recurrent staphylococcic infections in tlie form oi 
furuncles and carbuncles frequently plagues general practitioners an 
surgeons It is \\ ell know n that certain persons are generalli re I'tan* 
and others generally susceptible to infections Others who lia'O 
resistant suddenly become susceptible No reliable test has 
covered to measure either the resistance or the susceptibility to stnp 
coccic infections, although many attempts have been made to n 
a test Normal persons do not have a high antihemol)Sin 
there must be some other element of immunit) which is respon'i 
natural resistance Man)" immunologists belieie that it resi cj 
phagoc) tic pow er of the leukocy tes, but this cannot be con i 
demonstrated 

The treatment of 93 patients with recurrent furunculosis an 
abscesses with pepsin digest Staphi lococcus toxoid (Leder 
tones Inc ) resulted in a complete recox en of onh 3S pc 
the other 62 per cent, recurrences dex eloped xxithm one xear ^ 
end of the treatment Of the 70 patients xxho receixed at ^ 

injections of pepsin digest toxoid, the antihemolxsin ^(,-1 

(74 per cent) ranged betxxeen 1 and 3 units and m 18 •- yeci'"'" 

It XX as betxxeen 3 and 10 units Out of 40 (o^ 

funinculosts and axillarx abscesses treated xxith Staphx ococ 

201 Jcrn H Z Caprarro C and ^reIc^ex, F L. ° Jr " 

Toxoid in the Treatment and Prexention of Chronic Stap 
Surgerv 17 363 378 CMarch) 1945 
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(Connaught Antitoxin Laboraton ) complete recover} occurred in 31 
(7S per cent) In 9 others (22 per cent) recurrences developed iMthin 
one jear after tlie end ot the treatment In 5 ot the cases the recur- 
rences ^^ere milder than the conditions prior to the treatment Ot 29 
patients tested after se\en or more injections ot Connaught toxoid, the 
antihemohsin titer of the serums in 23 (79 per cent) ranged beh\een 
4 and 12 units, onh in 6 (21 per cent) was it 3 units or less These 
are statistical!} significant differences The antihemohsin test is not a 
strict measure of immunit}, for there are exceptional cases m which 
the patient has a rise in titer and has recurrences and others in which 
the patients ha^e no rise and }et seem to be cured There ma} be 
some other immune factor which does not run strictl} parallel with 
the anbhenioh sm titer which is ot major importance but cannot be 
measured 

Staph} lococcus toxoid made from toxigenic strains is able, b} means 
of repeated injechons, to increase the antihemohsin titer of the blood 
and to lessen significant!} the incidence of recurrence ot furuncles and 
carbuncles 

Keefer expresses the belief that since man} recent publications 
describing the effects of streptom} cm ha\ e created so much interest and 
so man} demands for it the medical profession and public should be 
informed of the arrangements now in effect to adjust the present 
limited supply to a program of clinical in\ estigation 

The Committee on Chemotherapeutics and Other Agents of the 
National Research Council, at the request of the Cn ilian Production 
Administration and the Streptomycin Producers Adyisoix Committee 
IS supemsing an iny esdgation of the clinical usefulness and possible 
toxicit} of streptomy cm The primar} interest ol the committee in 
streptom} cm is to determine its effectn eness and toxicih in certain 
mlections which are not susceptible to treatment with sultonamide drugs, 
penicillin and other therapeutic agents 

The introduction ot streptom} cm to the medical protession is so 
recent tliat much remains to be learned concerning limitations ot its 
usefulness, methods ot administration dosage and toxicity ^lost ot 
the mtormation obtained so far has issued from military and cn ilian 
hospitals as a result of clinical myestigations which haye been earned 
out under arrangements betyy een producers of streptonn cm and mdi- 
yidual clinical myestigators Smiihr studies are being continued and 
amplified by the Committee on Chemotherajieutics and Other Agents 
of the National Research Counal, and a fraction ot the streptonn cm 
IS noyy being allocated to the committee for these purposes It is placed 

202 Keeicr, C S Offiaal Statcircnt Concerning Strepto-nyan T \ M ~ 

131 31 (May 4) 1946 
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in charge of the chairman for distribution to those hospital phjsiciaiu 
most competent to obtain the ntally needed information 

Diseases nhich are to be investigated with streptomicm b\ the 
committee are gram-negative bacillarj' infections of the genitounnan 
tract resistant to the sulfonamide drugs, gram-negatne baallan inia 
tions w ith bacteremia , Hemophilus influenzae infections incliidm" 
meningitis, pneumoma, diseases of the middle ear and larj-ngotracheiti 
pneumonia caused by Friedlander’s bacillus (Klebsiella pneumoniae), 
Dphoid, Salmonella infections (paratyphoid), acute brucellosis iiith 
bacteremia , tularemia, and bactenal endocarditis due to gram negatne 
bacilli Diseases which are not being in\estigated bj the committee at 
present are chronic idiopathic ulcerative colitis, lupus enthematoi 
acutus disseminatus, leukemia, cancer, fe\er of unknown cau'e, rbeii 
matic ferer and rheumatoid arthntis 

Foie} obsenes that osteom 3 ehtis is one of the most tragic 0i 
diseases w Inch can affect the children of any nation, and the number o* 
adults who are primarr sufferers from this disease is abo siipn'ins 
There are certain points about the causation of osteomielitis ubic 
are perhaps not well knowm First, the histor}' given b\ the patient 
or their relatives is often misleading w ith deliberate questioning it > 
tound that the initial cause of the illness, a carbuncle, boil or iniectio'i 
of the respiratory tract, has been forgotten and healed three to 
weeks before the identical organism produced the train of 'imipton 


known as acute osteomv elitis ^ 

Second, persistent septicemia of an apparenth unknown onein ^ 
more likeh than not to be due to osteomv elitis, and, 
septicemia is permitted to persist it will more probablv than ^ 
rise to osteom} elitis In 6 cases, had penicillin not saved tlie^'^ ^ 
the patient and given time and opportunity for the feeding ^ ^ 
be discovered in one of the bones, the patient would have le 
the cause of his malad} unrecognized, for it is not usual for , , 
in the bodv to be examined in the postmortem room b) the pa ^ 
Dr T Trueta reported the results in a series of ,j vc 

acute osteomv ehtis treated with penicillin over a peno 
months at the \\ ingfield ^lorris Orthopaedic Hospital ^ 

\ standard routine was adopted Patients admitted "iH^^ ^ , 

formation v\ ere treated bv penicillin alone , those w it ^ , , i 

focys were treated with peniallin and with surgical trea . 

included dnlling of the bone and pnmar} suture after , 

much pus as possible Immobilization of the affecte pa 
used The results w ere encouraging There was no dwt 
In no case did a metastatic focus or a local invasion oi t e J 


203 Folev B Treatment of Acute Osteomv elms wu’' 
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after adnussion Se\en patients -were suitable tor treatment nith peni- 
cillin ^\lthout operation the remaining 23 required surgical treatment 
Of these, 2, earl} m the series, were treated b^ aspiration alone and 
had extensive damage to the bone One was readmitted ten months 
after onset, with an abscess connected with the imolucrum Of the 
twent}-one wounds, eighteen healed without sinus formation, one 
(unsutured) became secondarih intected and reqmred drainage after 
healing and tw o w ith extensive damage to the bone on admission de\ el- 
oped sinuses ' Four sinuses persisted, tw o trom undramed and t\^ o 
from drained abscesses There was normal function m 28 ot the 30 
cases The exceptions were a patient with osteomyelitis ot the femur 
admitted with septic arthritis of the knee, in which the knee range 
was 5 to 90 degrees, and a patient with osteomyelitis of the humerus, 
of fulminating t}pe, admitted thirt}-six hours after onset, with inyohe- 
ment of the yy hole shaft of the humerus , there w as full range of moy e- 
ment at the joints, but she yyas still in hospital thirteen months after 
onset, yyith a persistent sinus 

The results ot the treatment of acute osteomyelitis yyith penicillin 
yyere so good that it is fair to say that the disease has been altered and 
that a ney\ standard is noyy needed for the results It is no longer 
right to congratulate oneself on a loiy rate of mortality, metastases, 
inyohement of the joints and sinuses There should be no such rate 
Improyements will be obtained if patients can be admitted earlier, and 
now that it is known that there is a cure tor the disease if it is treated 
earl}, ph}sicians should admit patients for treatment earlier than they 
ha\e done hitherto, one should no longer y\ait for the appearance of an 
abscess Earh stages can be treated b} pemcillm alone, and the patients 
may leave the hospital, perfectlj normal, after three weeks For later 
stages, hoyyeyer, surgical treatment is still important, and it should 
include drilling of tlie bone and primary suture 

Foley concludes that penicillin therapy has reduced the mortality of 
acute osteom} ehtis from 25 per cent to about 4 per cent , that if penicillin 
is used during the first few da}s of the disease complete resolution ma} 
occur, that, if resolution does not occur, then immobihration of the 
affected limb should be prolonged in patients yy ith extensiy e my oh ement 
of the bone, and if operation is required secondary suture can be saiely 
done at the end of a yyeek There is no longer am justification for 
the closed plaster treatment in this disease 

According to Niebauer,^'^ malignant degeneration of the skin which 
lines sinus tracts is not ahyays readih recognired as a complication ot 
chronic osteomyelitis The caranomatous lesions are in some instances 
large, caulifloy\er-like epitheliomas extruding trom the sinuses, howeier 


204 Niebauer T T Dc\elopnent oi Squamoj'-Cell Carano—^ata in the S -us 
Tracts of Chronic Ostcomyeliti' T Bone 5. Toin» Surg 2S 103 112 CJa-’ J 1045 



346 


ARCHIVES OF SURGERY 


the more insidious variety, often unsuspected until the development ci 
metastases, exists deep in the epithelized cavities Stewart, Obermaver 
and Woolhandler reported a case in which cutaneous metastases occurred 
after the amputation of a thumb for chronic osteomyelitis The patbolo 
gist’s examination of the amputated phalanx then revealed the pnman 
epithelioma 


Henderson and Svv art reported on 5 cases of malignant lesions anion:; 
2,396 cases of chronic osteomv elitis Benedict found 12 such ca«t 
among 2,400 cases of chronic osteom) ehtis The epithelization ot dram 
mg sinuses in cancellous bone is well recognized Milgram claimed 
that this is one cause of persistent drainage 

Bereston and Nej , m reviewing the literature, found that malignant 
changes usually developed m men betw een the ages of 40 and 60 jear' 
who have had draining sinuses of from twentj to fifty tears’ duration 
The tibia, the femur and the bones of the foot are oftenest invohcd 

A.mputation is usually the best method of treatment Because of the 
existing infection, it is logical to perform a guillotine amputation a 
close to the involved area as may be done with safetv' If enlarge 
l 3 mph nodes are present and do not subside after the amputation tie' 
should be excised, since thej ma} contain metastatic carcinoma 
gen therap)' mav' then be initiated The prognosis following amputatmi 
is good, since there are few earlv metastatic lesions 

These 2 cases clearl) illustrate sev’eral points m the diagno 
squamous cell carcmoma arising from epithelized, chronic 'inu C' 
bone Both patients were in the age group m which this compi®®^^^ 
IS found oftenest In neither patient was the correct diagnosis 
on clinical examination The skin at the edges of the sinuses ^ 
irritated from the constant drainage Microscopic examination^^ 
tissue first removed show ed onlj chronic inflammation n ^ 
case 1, an epithelioma on the unhealed amputation stump Ie<I 
ination and the discovery of the tumor in the amputated (wrtion 
specimen obtained bv curettage in case 2 showed no epithe lonn^ 
in suspected cases it is w ell for the surgeon to perform a “’P ,, 

direct V ision in the operating room and to select sev cral suita i c 
lor microscopic examination 

Both patients had tolerated their osteomv ehtis well for nii^ 

Their complaints of pain and profuse foul discharge were , 
months’ duration onlv The first patient had a patho 
the femur and bleeding from the sinuses in his thigh 
are characteristic of carcinoma, developing m an epithelire 


sinus tract 

Roentgenograms of these 2 patients, althougii ^ ‘ 
themselves presented a provocative finding of small ^reas^^ rji r 
m the sclerotic bone surrounding the cavities a picture 
the result of extension oi the caranoma 
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The results obtained in cases ot chronic osteomi elitis treated Mith 
penicillin reported b\ Keir were a great impro\ement o^er those 
prei lousl} gained in his unit w ithout penicillin The general condition 
of the patients after operation was much better than in the prepenicillm 
days , the nurses in the w ards w ere particular!} impressed b^ this factor 
In the onh 3 cases in which the lesions did not heal penicillin- 
resistant staph} lococci were present after operation, and these lesions 
were still unhealed mam weeks atten\ard despite the fact that the 
staph} lococci again became sensitne to penicillin It appears possible 
that during the period of resistance to penicillin the organisms cause 
further infection and destruction of bones 

It was shown that once the staph\ lococci were eliminated the peni- 
cillin-resistant group, Escherichia coh Pseudomonas p^oc^anea and 
Proteus \ulgaris succumbed in a few weeks to such preparations as a 
mixture of acnflaiine and sulfathiazole powder, “U F I’ powder (a 
preparation of urea and iodine) and alternate dressings of the “U F I” 
powder and eusol (an antiseptic solution containing calcium chlonde 
calcium borate and h}pochlorous acid compounds) 

Local surgical treatment in conjunction with use of penicillin offers 
a definite hope of deanng the process in man} cases ot chronic infection 
of the bone The local surgical treatment must be adequate and care 
must be taken to remm e all infected tissue and sequestrated bone other- 
wise the local administration ot penicillin is \alueless 

There has been some doubt about the \alue ot penicillin m the treat- 
ment of chronic sepsis of the bone In this series, howe\er, in 23 out 
ot 26 cases the lesions healed, and the\ ha\e remained healed tor an 
a^ erage period of four and a half months , 19 of the patients ha\ e returned 
to w ork, including se^ eral doing hard manual labor It appears, there- 
fore, that penicillin has an important part to pla\ m the general scheme 
ot treatment of chronic osteom} elitis 

Agerholm and Trueta report that penicillin has changed the 
course and prognosis of acute hematogenous osteom\ ehtis It is no 
longer enough to compare the results with and without penicillin , a new 
standard is needed Ph^SIClans must no longer congratulate them- 
selves that an^ series show s a low mortalitv rate a low rate of metastatic 
infection, a low rate of imoUement of the joints or a low rate of sinuses 
It should be deplored that there is an\ such rate It is known that it 
a patient comes to treatment earh enough it is possible with penicillin 
alone to cause complete resolution ot the lesion and the patient ma\ be 
discharged from hospital without an\ disabiliU perhaps at the end Oi 

205 Keir D M Penicillin in Chronic Osteom\eliti': Lancet 2 42 (Teh 14) 
1943 

206 ■Xcerholm M and Trueta T ^cute Haematoge^OJ^ 0'teorr\eliti= 
Treated -w ith Penicillin Lancet 1 S77-SSI CTune 15 ) 1945 
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three \\ eeks The only regret in these cases is that so otten there is no 
proof of the diagnosis, although there may hai e been no clinical doubt 
on admission 

In patients u ho come to treatment later, hen there is alreadi dam 
age to the bone and abscess formation, there is some difference of opinion 
on the appropriate treatment Agerholm and Trueta treated 2 patient 
of this t} pe u ith penicillin and immobilization alone Thei found th.t 
the sjstemic infection iias controlled but that eien alter all general 
disturbance had subsided, there remained local s\\ elling and that roent 
genographic changes spread from the original small focus at the nietapb 
\ SIS to invoh e half the shaft of the femur They therefore abandon'd 
this method of treatment and combined penicillin treatment ■with opera 
tion, which included drilling of the bone The results -n ere as good as tliei 
had hoped, the systemic response i\as more immediate, and there 
no spreading roentgenographic change Repair began in the area fir t 
shoaa n roentgenographicall}^ to be im'oh'ed , there w as no spread oi tbe 
disease to a neighboring bone or joint The results contra'ted 
favorably avith those of the undrained or undrilled infections that tbc\ 
did not feel justified m a\ ithholding operation from anv more patien^ 
of this t}pe One patient a\as admitted eight veeks after on'et trc “ 
another hospital, vhere she had had h\o weeks’ adequate pemci 
therapy and incision of abscesses a\ ithout drilling She showed the 
extensiae damage to the bone seen in undrained infections, she a 
sea'ere anemia (hemoglobin content 42 per cent) Her genera^ 
tion contrasted strongly a\ith that of patients in the authors 
though there avas no evidence that the infection had initiallj been ^ ^ 

Two a\ell defined groups of patients were distinguished (1) 
admitted before the bone was serious!} damaged and j 

formed and (2) those admitted with an abscess ahead} present 
could be treated successfulh b} s}stemic penicillin alone , 

course was sufficient!} long and intensive, the condition 
w Ithout any roentgenographic changes in the bone , 7 out ot ^ ^ ^ 
patients admitted were suitable for this treatment " 

treated surgicall} as well as with penicillin, and surgica ^ 
must include release of pus in the bone b} drilling , after t ii^^ 
suture is safe and adiisable to preient secondar} infection 
in group 2 not treated by operation as w ell as penici m ^ 
decalcification of the bone der eloped, the area of w hic i 
one to five months Workers at other centers *1°”' nr a 
In this series there was no death, no invohement o 
no secondan focus after admission At the end h-’ 

4 patients had a sinus but 2 of these were near!} hcale ^ 

normal function, 1 patient admitted with septic J.' " 

limited range of moiement, and 1 bad a sinus which cp 
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The importance ot surgical drainage in these cases is discussed 
One case ot intection uith a penicillin-resistant organism nas encoun- 
tered earK m this series but was not included in the series because at 
the time the authors did not ha\e sufficient penicillin for adequate treat- 
ment of the patient It was four times as resistant as the normal 
stapliA lococcus , it would ha^e required at least 400 000 units ot peni- 
cillin in twenti-tour hours for bactenostasis The case senes as a 
reminder that the sensitn it\ ot the organism must alw a} s be tested 

IX CHRONIC ARTHRITIS 

Prepared hy 

JOHN G KUHNS M D BOSTON 

N O OUTSTAXDIXG discorenes hate appeared m regard to cbronic 
arthritis There hate been some addiPonal studies on etiologt 
Gold tlierapt has been subjected to a somewhat more critical anahsis, 
and the toxicitt especialh has been stressed Reiter’s sendrome has 
been frequentl} recognized particularh in men in the Armt Here it 
has frequentl} been confused with gonorrheal infection until bacterio- 
logic studies gning normal results hate quesPoned the diagnosis Some 
excellent papers on general treatment hate appeared There has been 
greater interest in the surgical therapt ot chronic arthritis particular!} 
osteoarthritis 

ETIOLOGt 

A large number of trit lal injuries occurnng during a dat s actit ities 
are regarded bt Cecil to be of importance m the pathogenesis ot 
rheumatoid arthritis, paiticuiarh pstchic trauma and strain Poor pos- 
ture is one of tlie factors causing dailt mild trauma \\ hen pains det elop, 
rest and mild sedation maa be enough Otten it the condition is not seri- 
ous or likeh to increase one must endure it philosophicalli Proper 
readjustment of tlie emironment will often correct what is not arthntis 
Edstrom has obseri ed that parts of the bod} w hich are not used 
are little imohed by arthritis Subcutaneous nodules appear where 
pressure and weight are borne In arthritis alter mechanical or tunc- 
tional damage the proliferatne component becomes dominant 

Fhnd and Barber studied 120 patients with articular pains at 
the Rheumatic Center ot the Ro\al Air Force Psichologic ime-ti- 

207 Cecil, R L En\aronmcntal Factors in the Etiolofn. and Pathopenens 
of Rlieumatism M Oin Xorth \nienca 29 566-570 f^^a^) 1945 

20S Edstrom G Relation Between Trauma and A.rthnti Ac a r-ed Scar- 
diin\ 111 150-171 1942 

209 riind T and Barber H S Psichocenic Ea«is oi Some So Called 
Rheumatic Pams Quart T Med 14 a7-74 (April) 104; 
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gatjon was carried out on 42 There as a suggestu e histoi} ot nemo i 
in 29 and a morbid concern over health in 26 There was often a famiK 
environment of chronic illness In 8 there iias a frequent change ot 
emplo} ment There as little evidence of rheumatic infection on pin ical 
examination Hjstencal reactions were found in 17, an\iet\ 'tatc 
in 22 and depressive states in 3 The diagnosis nas iisualli difficult 
Sliort psj chiatric treatment was gi\ en in most cases About 50 per cent 
of these patients were invalided The authors questioned nliat mine to 
give the conditions in these cases They labeled each condition b\ it 
psychiatric diagnosis 

A characteristic basic \ascular tone was found in patients with rlieti 
matoid arthritis b) Naide and associates There is consistenth a high 
grade of basal ^ascular tone Fifteen ambulator} patients with rlieumatoid 
arthritis were studied The pienpheral Acssels w'ere constricted ea'iK 
The decided lascular tone ma}' predispose to rheumatoid arthriti' Ih’' 
authors felt that this is a possible therapieutic lead and that attempts to 
produce reflex a'asodilatation might be of benefit 


Sjoaall-'^’^ studied 116 cases of chrortic poljarthritis in women 


at'd 

47 nonarthritic women as controls in an attempt to find a relationship 
between sexual function and arthritic disease Detemumtions of clifon'C 
gonadotropm levels were made in 102 women, estrone fesels 
measured m 14, both were measured in 3 Sjovall found that one t^^r 
of the arthritic women under 40 had oiarian msufficienci 'i 
ship with chronic arthritis was observed in one fourth of them ‘ 
author postulated that o\ arian insufficicnci led to lessened folheii ir^F ^ 
duction but decreased estrone levels could be present with norma! on 
function In pregnancy production ot esti one w as greath inert. 

He found improa ement m the arthritis in pregnancy in about one 
ot the cases ^ 

[Ed Note — T here was no mention ot treatment with onn 
mones ] 

Admitting that the infectious theor} for the causation ot 


loriiiidil 


A n 


IS unproaed. Ensign feels, however, that there is a . 1 

of eaidence m faaor of it m rheumatoid and in mixed 'll 

\rthntis does not clear up on the remoial of focal infection 
author adaises complete examination of the mouth e\en 


alorc 
hen ti 1 


tllC 1 3'" 


210 Naide M Saien A and Comroc B I Characteri 
tern in Patients with Rheumatoid Arthnti'i Arch Int Med 
1945 

211 Sj6\-all H Hormone Ea.cretion in Chronic 
Relation Between Sexual Function and Articular Di'casc m 
Scandmaa 117 69 89 1944 

212 Eniiyn D C Oral Focal Infection Statu Todi 
3 89-101 ( \?nl) 1945 


2 
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tures are worn Often tragment ot roots are still present Pulpless 
teeth should be watched Teeth which show a radiolucent area ma} show 
intection ^Vhen extractions are pertormed sultonamide drugs should 
be gi-\en betore and at least twentj-tour hours atter extraction 

[Ed Kote — Rheumatoid arthritis remains a disease of uncertain 
cause One is lett with the necessitj ot considenng all tunctional de\i- 
ations ot etiologic importance and ot regarding their correction to be of 
possible therapeutic value ] 

i\Ie\ er states that all oral infection tends to spread into the r enous 
srstem especialh the jugular \ein After complete remo\al of oral 
intections the mtection m the jugular reins disappears m some cases, but 
m most instances it persists as a latent tocus of infection He feels that 
tins tocus can plaj an important role in the production of rheumatic 
disease 

ilucoid hemol 3 'tic streptococci w'hich are responsible m milk-bome 
epidemics ot sore throat are found m less than 1 per cent of persons 
Pilot states that the} are often tound in the throat m rheumatic con- 
ditions They are readih identified on brain-heart intusion blood agar 
plates These organisms may disappear spontaneous!} or after the 
remoral of the tonsils rrith relief ot the arthntic s}mptoms 

TESTS 

Steinberg and Lorrenstein observed the ^Veltmann reaction in 111 
patients, 44 rrith rheumatoid arthntis, 27 rrith osteoarthritis and the 
remainder rrith other rheumatic diseases Most patients suffering trom 
arthritis shorved a shift to the right abore 7 5 in the Weltmann reaction 
This test rras ot no ralue m the differential diagnosis of the rarious 
arthritic disorders There rras a definite relationship betrreen the serentr 
ot the clinical symptoms and the degree ot shut to the right of the M elt- 
mann reaction The reaction, in their opinion, is ot definite prognostic 
ralue 

DIVGXOSIS 

Fletcher and Lerr is-Faning made a statistical studr ot 1,000 cases 
ot chronic arthritis-*® There rras more rheumatoid arthritis in rromen 
Gout, fibrositis and sciatica rrere commoner in men The age distnbu- 
tion rras the same in both sexes Hear-r laborers rrere prone to hare 

213 Merer O Mechanism ot Oral Focal Intection M Rec. 15S CO4-G05 
(Oct ) 1945 

214 Pilot I Role ot Mucoid Heirolrtic Strep'ococci in \rthnti Proc. 
Central Soc Qin Re-earch 17 70-71 1044 

215 Steinberg C L and Lowen tein F M M eltn am Reaction la Arth-iti' 

■\ni T Clin Path 15 395 401 (Sept) 104- 

216 Fletcher E. and Lewis-Faning E. Sta I'tical S iici o 1 OM Ca'es 

ot Oironic Rhcumatisni Port Grad "M T 21 13/ ( \j'-:l'i 1/6 ) F-,- 
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osteoarthritis derelop Clerks showed an excess of spond} litis Obc-ui 
and h} pertension w ere common m osteoarthritis A blood sedmiemaon.i 
rate orer 50 mm per hour was usually found m actne arthntis 
The present classification of arthritis is umrieldr ^Vllson-' and 
that 95 per cent of all cases fit into the following classification (1) 
rheumatoid arthritis, chief!} synoritis, (2) osteoarthntis, chieflv ’ 
degeneiation of the cartilage, (3) traumatic arthritis rrith or \utliou 
degeneration of the cartilage, (4) specific infectious arthnti';, oiten 
s}noMtis, (5) acute rheumatic fever, probabl} an allergic re^pon«'' n 
articular tissue, and (6) gout}*^ arthritis 

Chionic monarticular arthritis is otten difficult to diagnose Dia? 
iiosis sometimes can be made only by atching the course of the di'ea e 
Fourteen cases with monarticular s}mptoms six months or longer lua 
followed tor periods rarving from two to fifteen }ears Onh 2 of the e 
pro\ ed to be cases of rheumatoid arthritis Chronic monarticular arthn 
tis IS found m less than 0 5 per cent of the cases seen in an artlintic 
clinic Surgical procedures or an} treatment which mar prore harmfii! 
should be avoided until a diagnosis can be made Pam, how e\ er, «hoaId 
be reliered, deformity should be prerented and the joint should b' 
protected rrhile a diagnosis is being made 

Ropes and Bauer state that in rheumatoid arthritis, as in all chronic 
disease, there are raried manifestations Manr nonarticular stnicture 
are inrolred Usiiaih there arc prodromal s}mptoms, with an m idr’t' 
onset and a slorrh progressire course It mav resemble an acute inifi- 
tion at the beginning Illustratire cases are reported of rheumatic feu'" 
traumatic arthritis with articular derangement, niptured iniencrtii 
disk, ps\ choneurosis, fibrositis and intermittent h} drarthrosis in w ■ c • 
diagnosis could not be made immediatelr ^ ^ ^ 

The first act m chronic arthritis is to establish a diagnosis ^ 
should not depend too much on the sedimentation rate and the 
genogram Impro\ ement is usually not continuous The patient mu ^ ^ 
treated as well as the joint The affected joints should not 
much One must not expect too much from ph\ sical therapi ^ ^ ^ 
must he gi\en caiitioush In main instances the patient nee r 

up his job 


217 \\ilson C P ^rthnUs A Workable Classificafion 

44 7-^ (Ian) 1945 ^ u^i 

218 Kuhns J G Chronic tfonartictilar \rlhrili' Ke K s ^ 

232 12«-132 (Ptb 1) 1945 , , 

219 Ropts M and Dauer AV Varied Clinical 'hr e at 
mat'oid Arthritis \eu England J \fed 233 592 (Noi l'"^ 

220 Comroe B I Common Mistakes m the Haa'b "s ^ ^ ^ 

Vrthnti Tnd -MlK-d ronditions T \ ^f As 127 *.92-3/6 ( f 



PROGRESS li\ ORTHOPEDIC SURGERY 


353 


[Ed Note — As more conditions are discoiered which at times pre- 
sent articular inflammation, tlie diagnosis of rheumatoid arthntis is made 
witli greater caution Diagnosis is usuall) made b} observing the course 
of the disease Laboratorj tests are merely confirmatorj" ] 

reiter's stndrome 

Reiter’s sindrome, described bi Reiter in 1916, with the triad ot 
arthntis, conjunctnitis and urethritis, was obsened frequentli in the 
armed lorces, and, as one would expect, it was frequentl} confused 
temporarily with acute gonorrheal infections It has not }et found its 
place 111 the classification of arthritis 

TwentA-fiie cases of this disease are reported from the Ashburn 
General Hospital--' Eleien of the patients had arthntis, conjunctnitis 
and urethntis, and 14 failed to hare conjunctivitis There was an explo- 
sive onset m all cases Aspiration of joints was earned out m 8 Changes 
m the roentgenograms, cliiefly osteoporosis, were tound in 18, periosteal 
proliferation was seen in 3 The acute stage usuallv lasted four to six 
weeks Most of the patients became asvmptomatic in three months 
but a few continued to hav e symptoms after eight months An aitlirotoniv 
in 1 patient in the eighth month showed intense inflammation in the 
33^101131 membrane but no change in the cartilage It seemed to be a 
self-limited disease wnthout residual damage Rosenblum “• states that 
the conjunctivitis and urethntis are transient (weeks), while the arthntis 
lasts longer (two to three months) Sulfonamide drugs and penicillin 
have no effect The sjmptoms may recur Roentgenograms are non- 
contributor}', and laboratorv studies show nothing except a mild leuko- 
cvTosis 

The histones of the cases of 2 30 ung men with Reiters disease are 
given b} Miller and IMcIntjre”^ with a review of the literature Thev 
state that rest is the onh therapj Administration of penialhn is useless 
Full recovei^ occurs 

Colb}"--^ studied a 21 vear old student with this sjndrome No 
organisms were found Sulfanilamide was given, with questionable 
benefit There w as no remaining disabilitv A second patient, a 26 v ear 
old workman, had hematuna The unne was sterile but the nght 

221 Hollander, J L Fogarti C \\ Tr \brams N' R and Kidd D 
A.rthnbs Resembling Reiters Smdrome Tiienti Fne Cases JAMA. 129 
S93-59S (Oct. 27) 1945 

222 Rosenblum H H So Called Reiter s Di'ca'e Triad oi Acute Ar'nnti 
Conjunctivitis and Urethritis U S Kav Af Bull 44 37c-37S (Feb 1 1Q4- 

223 Miller, C D and Afclntire, D M Reiters Di'ease Lrethnti' Con- 
junctivitis and Arthntis Ann Int Atcd 23 6/3 6S2 (Oc ) lo-i; 

224 Colbv F H Renal Complications m Reiter = Disease Tr An A 
Genito Urin Surceons (1044 ) 3 7 03-OS 104; 
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kidne} , which \\ as hydronephrotic, w as remo\ ed The heniatuna di' 
appeared, but the patient had recurrent attacks four jears later A 
third patient, a 26 year old phjsician, had sterile urine, but hematuna 
impro\ed with dilatation of both renal pehes The author felt that 
renal pathologic changes should alwaj s be looked for in this disease 
Impro\ement in Reiter’s disease followed the injection of 10 cc ot 
boiled milk in a 38 year old man---’ The arthntis improred follonwg 
this induced pj revia but still persisted The other symptoms disappeared 
This therap} was repeated in six da\s with the injection of 6 cc ol 
boiled milk After this all sjmptoms disappeared The patient wa'; still 
free from sj mptoms eight months later 


GOUT 


Ficarra and Adams tound that endogenous uric aad from a break 
dow n of nuclear material could cause a rise in blood unc acid content 
Fi\ e patients w ere reported w ith postoperatn e gouty arthntis All these 
patients w ere over 55 3 ears of age and had osteoarthntis The simptom 
of gout appeared within fiie da3s after operation The great toe nas 
usuall) ln^olved H} poproteinemia was present in 4, and hjperuricemia 
was present in all Hj'perproteinemia stimulates endogenous purine 
metatehsm This complication can best be a^OIded bj administration ot 
adequate amounts of protein postoperatn eh 

Of 168 cases of polycythemia vera, the conditions in 8 were comph 
cated by gout This condition ma} occur from the breakdown of cej 
which are the endogenous precursors of uric acid This breakdown 0 
cells maj make mild gout severe or can make a case ol severe g 
difficult to control 


Hertzberg finds that alkaptonuria w ith ochronosis produces e.10 ^ 
m bone similar to osteoarthritis The pigment is deposited m carti 
and this is followed b3' friabilitv of the cartilage The articular rap 
becomes thickened and small fragments ot cartilage are burie 1 ^ 
The histor}' of a case is reported of a 54 3 ear old fisherman with oc ron^^ 
SIS and lesions in the left shoulder and both knees An 
the left knee was performed Pigment was found in the svno'in 
brane and m the articular cartilage 


225 Strachstein A Reiter's Disease Case Succes'fulK Treated 
State J Med 45 2190-2191 (Oct 15) 1945 

226 Ficarra B J and Adams R Postoperative GouU Ar ri 1 

Surg 50 229 232 (Mav ) 1945 ^ « 7 PoI'Citr'^' 

227 Tinner, W S Poller H F Hall, B E > T,,; io<. 

Vera and Gout Proc Staff Aleet, Maro Clm 20 49 55 (Feb - 

228 Hertzberg, T Osteoarthritis Alkaptonurica (Ochronotica 

26 484-490 1945 
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Neligan,--'' in discussing the management of osteoarthntis, states 
that the cooperation of the patient is iital The imohed joints should be 
spared Yll mechanical metabolic and endocrine disturbances should 
be corrected ork should be earned out tor short periods at a time 
The job should be fitted to the person Reduction in weight maj be 
necessar\ Function, ho^\e^er, should be maintained There should be 
actu e stretching and actl^ e training ot special muscles Phj sical therapj 
consists of local heat, diathermi, pool treatment, massage and exercises 
Persistent pain in the joint usualK is not due to osteoarthntis In 
se\ere osteoarthritis operatne fixation ot the joint maj be required 
Occasionalh sahcjlates, iodine and th 3 roid are helpful 

In conclusion he gi^es a fi^e point program 1 Secure the cooper- 
ation ot the patient 2 Insure the best jxissible en\ ironment 3 Remoi e 
am recognized etiologrc factors 4 Maintain function as much as pos- 
sible 5 Reliet e pain 

Hendrj considers osteoarthritis to be an orthopedic problem 
chief!} The helpful general measures are elimination of focal sepsis, 
correction of chronic constipation and reduction ot obesit} As pre\en- 
tn e measures he lists tlie teaching of proper w eight bearing and posture 
(the correction ot upset joint axes) and improtement of muscular weak- 
ness Joints with a minimal amount of change may be manipulated 
preterabh b} repeated small manipulations Rest and external fixation, 
either complete or b} a spica, are useful temporarj measures A raised 
heel is sometimes required Debndement ot the joint, arthrodesis and 
arthroplast} ha\e little place in the treatment ot osteoarthritis Oste- 
otoim IS at times of talue 

[Ed Note — The author does not gice the indications tor the \anous 
measures recommended ] 

In a sjmposium on the treatment ot unilateral osteoarthntis of the 
hip, Girdlestone ad^ocates surgical therapi when there is se%ere crip- 
pling The operation should be adapted to the patient to pronde the 
most useful hip One has to consider pseudarthrosis, arthrodesis arthro- 
plast} , osteotom\ and reconstruction in planning the treatment \Vatson- 
Jones felt that arthrodesis of the hip with a flanged nail was the most 
effectne therap\ Simple remo\al of articular cartilage usual!} led to 
failure He reported that one hundred and thirtv-fi\e arthrodeses had 
been performed for osteoarthntis \rthroplast} was adiocated onh in 

229 Xelican A R Management oi Ostcoarthnti' Proc. Rn\ Soc. ^^e(3 
38 20S-210 (March) lQ-)5 

230 Hendn AM O teoarthriUs as an Orthopeaic P-cblem Pract ic-e- 
155 S9 04 ( Aug ) 1945 

231 Girdlestone G R Y it'On Tones R Stairm T T a-d Pr -d e rC H 
Discussion on the Treatment oi Lnilateral O »ecar hn i. c Hm Tc nt P'O.- Ros 
Soc Med 38 363 36S (Mas ) 1045 
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severe bilateral osteoarthritis Stamm stated that arthroplasty found it 
chief usefulness m bilateral osteoarthntis A metallic cup could be u ed, 
or a simple new joint could be designed Pndie reported that he had 
performed one hundred and twenty-one operations (no statistics gnen) 
He found the cause of pain to be most often a shallow hip or aseptic 
necrosis of the femoral head 


RHEUMATOID ARTHRITIS OF THE SPINE 


Mennell,-"- m discussing ank 3 dosing spondj htis, states that it U'ualh 
first appeared in three distinct age periods in adolescents ot 17 to 21 
years, in young adults of 25 to 30 } ears and occasionally in older group 
Early roentgenograms will show sacroiliitis Roentgen rai tlierapi offer 
the only prospect of improiement This can be giien as wide field or 
as local therapy He feels that a plaster jacket is harmful 

Early diagnosis is made with difficult!'’ m the prespondihtic pha e, 
when only vague pains are present, according to Dekkers"” Lat^‘' 
there is sacroihitis w ith constant pain, follow ed bj the poker back defor 
mity Diagnosis is often made only three to six ) ears after the on'et 
The peripheral and the spinal joints should be considered as one mor i 
entity Spondylitis usualty does not react well to gold treatment 
McWhirter states that little or nothing can be done when the dnea'e n 
far advanced In his group it usualty first appeared in the third deca t 
Ninety'-one per cent were males in a group of 162 It was olten trea 
at first for fibrositis or lumbago Biopsj' specimens to determine 
stage of the disease process were readily obtained at the articu a i 
between the maripbrium and the body of the sternum The 
the spine suggest a similar distribution to those seen m metastases 
carcinoma of the prostate The first treatment should be 
treatment up to 2,500 r units He ad\ises desoxj corticosterone ac^^^ 
and increased salt content in the diet for roentgen ray sicknes' 
gen ra}’’ treatment alone is not adequate In earlj cases there s ou 
be physical therapi' w ith deep breathing exercises A brace is 
the patient gets up In more ad%anced conditions a light plaster 
IS used for six to twelve months In adianced cases a jac et is 
for support indefiniteh , 

[Ed Note — In this problem of support to the spine one 
guided b\ the clinical indications If there is acute pain on am 


232 Mennell, J M losing Spondylitis, M Press 212 378-3'^ ( 

1944 pp ■* 

233 Dekkers, H J N Spondvlarthntis Ankwlopoetica yb 3 

mehca) Combined with Peripheral Arthntis, ^cts. med Scandinai 

1943 , 18 13 

234 McWhirter, R. A.nk-y losing Spondylitis, Bnt J a lo 

(Oct) 1945 
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a rigid support \\hich immobilizes the spine is required Later, ^\hen 
pain subsides, support should be used onl) to pre\ent detormit) All 
support should be discarded r\hen there is no further tendenc\ to tor- 
ward bowing j\Ian} patients, howerer, are ne\er comtortable witliout 
spinal support ] 

A relationship betw een changes in the cen ical spinal articulations and 
the Barre-Lieou s}ndrome is postulated b\ Jonsson Headache, faint- 
ness and \ar}mg s^mptoms in the e\es and ears were tound, usualh 
assoaated w ith changes in the cer\ ical \ ertebrae, particularh in the r erte- 
bral joints One patient with this srmdrome died, and the ceiwacal portion 
ot the spine showed no compression ot the \ertebral canal He states 
the belief tliat these sjmptoms originate in the sympathetic nenes 

In 2 cases ot adranced spondylarthritis, pieces ot thyrotoxic goiter 
were implanted m the posterior rectus sheath This was followed b\ 
impro\ ement The author expresses the opinion that there w as no 
direct relationship but that the improvement came trom the increased 
basal metabolism In 2 cases ot less severe conditions, thvroxin was 
given and improvement resulted 

y att adv ocates tw entv treatments of 33 r units plus exercises 
for ankylosing spondylitis The sedimentation rate is raised at first 
when treatment is given, but it goes down later Improvement usualh 
tollovvs this treatment One hundred and sixtv patients with arthritis 
of the spine at Duke University were given roentgen ray treat- 
ment One hundred and twenU -three were between 20 to 39 years ot 
age, 40 of these patients were seen with the condition in an earh stage, 
in 58 it was moderately advanced and in 38 it was far advanced AVitli 
a combination of orthopedic treatment and roentgen ray treatment 76 per 
cent improved Women must be treated with caution and with smaller 
dosage ^’omltlng following roentgen ray therapy can be helped by 
giv mg tablets of v itamin Repeated senes of roentgen ray s are giv en 
if the sedimentation rate is increased and symptoms become worse 
Twenty per cent of 99 patients reported in a follow-up letter that thev 
w ere free ot sv mptoms one v ear after roentgen rav treatment The best 
results are obtained w hen roentgen rav treatment is giv en earlv 

235 Tonsson E Changes in the Uncovertebral Toints of the Cervacal Spine 
in Relation to Barre-Lieou Svndrome \cti chir Scandinav 87 I54-16S 19-12 

236 Mandl F Attempts to Influence Spondviarthntis Anlci lopo etica bv 
Means oi Implantation of Tomc Goitre T Intcmat Coll Surgeonc 6 529-536 
(Rov -Dec ) 1943 

23“ Wvatt H Ankvlosing Spondvliti' Brit T Radiol IS 301302 fOct 1 
1945 

23S Hemphill T E and Reeve* R T Roentgen Irradiation i- 'he Treat 
nicnt OI Marie-Strumpcll Di'ea*e (Anlcvlo*iag Spcrdvlarth-i i 1 Xr-jh.j e 
One Hundred and Sivtv Ca*e* Am T Roerteenol 54 2S2 259 rSep 1 104 = 
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SljRGrc\L TREATMENT 

Batchelor adtocates excision of tlie femoral liead and neck in the 
presence of ankylosis of the hip m arthritis This leads to potential 
instabilit) Calipers must oiten be used for months ^ subsequent 
bchanz osteotomy was required m 2 cases Both procedures can be 
carried out at the same time by the use of a bent plate These procedures 
relie\ e pain and permit motion 

Karlen had performed sixteen arthroplasties tor osteoarthntis 
of the hip b}' 1943 Of these, seven were earned out uith fascial trans 
plants, and a xitalhum cup uas used in nine The results of tuo of the 
tascial arthroplasties Mere good, and the results of three uere good 
Mith Mtallium cups Three fascial arthroplasties gaie fair result' 
Results of tMo fascial arthroplasties Mere poor and six Mtallium cup 
arthroplasties gaie poor results One Mtallium cup arthroplasti iras 
too recent tor report The author felt that the chances of a good result 
foiloMing arthroplast}' m arthritis deformans Mere slight Good result 
Mere not achieved after patients M^ere 30 }ears Such operations uere 
not for persons M’’ho had to folIoM' a strenuous occupation 

The late results of arthroplasU for ankjdosis of the hip are reiieued 
b} Langenskiold Most such attempts at forming a neu joint should 
more properly be called arthroljsis Of 15 cases, the reasons for opera 
tion Mere bilateral ankjdosis in 3, ankylosis in fault)' position in H 
and inability to carrj' out coitus in 1 The articular surfaces "ere 
reshaped and fascia Mas interposed The criteria of Campbell were 
used in studying the end results In 3 they Mere excellent, Mith motion 
betMeen 50 degrees and 160 degrees, in 3 they Mere good and in I the' 

M ere doubtful The author could not prognosticate from the nature ot 
the lesion Mhether ankj'losis M'ould recur Ankilosis recurred m ^ 
cases In 1 case total destruction of the head and neck occurred on 
both sides ten jears after arthroplasty for gonorrheal arthriti' Thi 
operation has been recommended Mith caution since 1926 


[Ed Note — The editor has noticed during the past fiie 'ears th't 
many of these neMly formed joints near out Mith great rapidiP 
be that the bone m chronic arthritis is less resistant to continued u^^ 
E' en in non-" eight-bearing joints, subluxation or jiersistent pam 
stiffness are common occurrences after fii e to ten ' ears of use ] 


239 Batchelor J S Excision of the Femoral Head and keck in Cs 
A-nk-iIosis of the Hip Proc Ro^ Soc Med 38 689-690 (Oct) ^ 

240 Karlen, \ ■krthroplastj m ■Arthritis Deformans, 4cta m'd 
90 482-494 1944 

241 Langenskiold F Late Results of Arthrop!a5t% m Anknlo*!! oi O' 
^cta chir Scandinai 91 254-268 1944 
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Smith-Petersen and Ills asbociates describe a procedure tor partial 
correction of flexion detorinitr ot the spine - in ankr losing- spondrlitis 
The bom ankriosis betr\een the lainmas and between the articular tacets 
IS treed with a chisel Historiea ot 6 cases are reported showing some 
correction ot the flexion detormit\ 

Arthroplast\ ot the hrst metatarsophalangeal joint is descnbed b\ 
Crosbi and Galasinski \tter the ends ot the bones were reshaped 
tantalum 0 015 inch (0 03 cm ) thick was shaped oier a mold and this 
was later sterilized and fitted o\er the metatarsal head Actne motion 
and freedom trom pain were obseiaed six months later 

THFRaP\ WITH GOim COMPOl XD5 

Block and Knapp studied the m ratro effect of \arious gold com- 
pounds on the oxigen consumption ot tresh slices of Iner and kadnei 
trom healthy w lute rats Thea found that the ox\ gen consumption w as 
inhibited b^ inorganic lonizable compounds of gold gold chloride and 
gold sodium thiosulfate There was less inhibition b\ colloidal gold 
sulfide Organic nonionizable compounds sodium succmimidoaurate 
gold sodium thiomalate and gold thioglucose did not cause am inhibition 
Those compounds which did not hare ani efifect on the oxigen con- 
sumption of tissue slices are the compounds which produce the least 
toxic effects 

In gold therapi one is treating a disease ot unknown causation with 
a medium whose dosage and mode ot action are obscure and whose 
toxic potentiaht} is unpredictable -*■’ Cutaneous rashes are the com- 
monest toxic reactions Gold therapi is indicated onh in rheumatoid 
arthritis m which there is an 80 per cent chance of imprmement and 
a 0 5 per cent chance of d\ mg from the drug 

Cohen and colleagues renew 259 patients who were treated with 
gold faurothioglucose m oil) Objectne impro\ement was obseiwed m 
88 per cent of these patients There was one fataht\ trom tbrombo- 

242 Smith-Pcter<;en At N I ar-on C B and Aufranc O F 0=teotnm\ 
for Correcticn of Flexion Dctormit\ in Rheumatoid Arthritic ri the Spine T 
Bone S. Joint Sure 27 1-11 fjan > 194=i 

243 Crocln E H and Gala-incki, R C New Arthroplam tor ‘^mall foint 
Connecticut Af T 9 926-928 (Dec t 194 

244 Block A\ D and Knapp E I Aletabolicm Toxicin and Afanne- 
of Action of Gold Compounds m the Treatment ot Arthritic EFect o \ arm i 
Goltt Compounds on Oncen Concumption oi Rat Tic uc- T Piiarmaco' & Fxp.r 
Therp 83 275-278 ( April) 194= 

245 Lanebun T Gold Tlierapi in Arthriti PcnnciKinia Af T 47 21f 220 
fDec 1 1943 

246 Cohen A Goldman I and Dubhc \ \\ Treatnir r Ri e , 
Arthritis with 417 Cour oi Gold AiiaK i ot 2=0 Cacc Xcw Fi^'ann I Air' 

233 lOQ 203 ( Aue 111 104= 
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C 3 topenic purpura They found that 300 mg of Mtamin C dail\ or 
■\rtamin B complex dailj' did not lessen the number of toxic reaction' 
A normal sedimentation rate was no contraindication Toxic reactions 
occurred in 10 3 per cent Toxic reactions were more frequent in tho e 
recening two or more courses of gold 

Comroe states the belief that gold therap}^ is of lalue onh in 
rheumatoid arthritis It is not a specific therap} Toxic reactions nia\ 
appear at any time Ten to 20 per cent of the patients relapse after 
gold treatment While this treatment is often helpful, it must be gnen 
with caution It should be used onl}' after the usual consenatne treat 
ment fails Gold is the onh drug w'hich shows promise of checking 
the disease Its mode of action is unknown The gold is excreted 
slowly Much remains in tissues a long time Colloidal gold usualh 
show s neither toxic nor therapeutic benefits The dosage in the usua! 
course is 850 mg of gold It ma}' be repeated in eight w eeks 

A new gold preparation, Lauron (aurothioghcolanilide), containing 
54 per cent gold, is gixen by intramuscular injection It is less toxic 
than the usual compounds used Tx\enty-fixe to 300 mg can beguen 
Fift 3 ’’-fix'e patients have been treated, but no results can be reported 
Stengel reports on 30 patients treated ten months or less mth anro 
thiogl} colanihde The toxicitj' seems to be dependent on the radical to 
which the gold is attached AH the patients (rheumatoid arthntis) 
showed some improvement The improxement was shown b\ h = 
swelling in the joints m four to firm weeks In 4 patients conjuncfi'ih 
dex eloped 


OTHER 


METHODS OF TREATXIENT 

Roentgen therapx w as advocated as a local treatment onlv bj Borak 
and Taj lor Kaplan treated 141 patients with arthntis with roen 
gen rajs (no statistics are gix^en) , 100 to 200 r are gnen once or twice 
a xxeek until the patient becomes comfortable He expresses the opm 
that the results are lasting No harmful effects w ere obsen ed 


Radon the first product of disintegration of radium, 

It arthritis bx Lustm Thirtx-fixm oatients xxere treated wit iw 


treat arthritis bx Lustig Thirtj -five patients 


247 Comroe B I Abuse of Gold Therapy in Rheumatoid Arthnt s 

Af A 128 848-851 (Juh 21) 1945 * 

248 Robinson, D Kew Gold Preparation (Aurothiogbcoandid), 

A J 53 279-280 (Sept) 1945 }R< 

249 Stengel, E Xew Gold Compound (AurothiogKcoanilia) 

Joint Dis 5 114-121 (Oct ) 1944 

250 Borak, J, and Ta\lor, H K Benefiaal Effects of 19^ 

in Advanced Cases of Rheumatoid Arthritis, Radiologx 45 377-3 _ ^ 

251 Kaplan, I I Roentgen Therapy of Arthntides, New Yor 

45 1359-1343 (June 15) 1945 , Jj5 

252 Lustig F Radon and Ph\sical Therapx m Arthriti', 

225-228 (April) 1945 
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Ointment ^\hlch contained 200 electrostatic units per cubic centimeter 
Six treatments of 12,000 electrostatic units each iiere giien A certain 
amount of improiement was reported 

Danoi\ski and colleagues report 2 cases ot renal damage secon- 
dar\ to prolonged treatment w ith large doses ot ntamin D One patient 
a 47 3 ear old liousewite, took 150 000 to 200,000 units of ntamin D 
daih between 1936 and 1942 There was a fluctuant swelling on the 
left w rist and ankle containing chalk} material -\lbumin graduall} dis- 
appeared from the urine, and blood calcium and phosphorus lei els 
became normal Later the chalk}' deposits disappeared The second 
patient was a 56 }ear old woman who receiied 500 000 units of iita- 
niin D for fiie months There were h}pertension and h} percalcemia 
and a urine of constant low specific graiiti There was poor excretion 
ot phenolsulfonphthalem Thei feel that administration of large doses 
ot iitamin D demands careful supenision 

The effect ot jaundice on arthritis was renewed bj Gardner and 
his associates *■'* Thirt} -tw o patients w ith rheumatoid arthritis w ere 
inoculated with the tirus of infectious jaundice In 10 cases the con- 
ditions were mild, in 5 moderate, in 11 severe and in 6 extremel} set ere 
Jaundice appeared after inoculation in ttt ent} -set en to one hundred 
and thirty-one da}s Xo change was observed dunng the incubation 
period Remissions which followed the appearance of jaundice were 
tariable and of short duration, 15 patients were completely free from 
pain and swelling, and 15 others shotted improtement The aterage 
penod of improtement was fort} -two da}S There was no definite 
relationship bettteen the intensit} of the jaundice and the ttpe of remis- 
sion which tt as produced The authors did not adt ocate this as a thera- 
peutic measure and felt that it was justifiable onlt as a research project 
Penicillin injected intramuscularlt in / cases ot h} drarthrosis was 
demonstrated m the sjnotial fluid The concentration of penicillin 
both in the blood serum and in the fluid in the joints was determined 
by the cup assa} method =-•’ The penicillin penetrated into the joint 
readily and left the articular ca\it} more slowlj than the blood serum 
A sufficient amount entered the joints with the usual dosage 25 000 to 
40,000 units e-ver} three hours, and attained levels in the articular cavitv 
comparable to those in the blood serum 

253 Danowski T S inUer, A XV, and Peters, J P Tissue Calafica- 
tion and Renal Failure Produced bv Mas=ue Do'e Vitamin D Therap Ann Irt 
Med 23 22-29 (Juh) 1945 

254 Gardner, F Stewart, A, and MacCallum F O Tbcrapeutic Effect 
of Induced Taundice upon Rheumatoid Arthritic Brit M J 2 677-6S0 (Vov 17) 

1945 

255 Balboni V G , Shapiro, I M , and Kidd D M Peretration ot Pen - 
cilhn into Toint Fluid Following Intrar-uccular Ad-mict-aticn Am J M Sc. 

210 =88-591 (Xoi ) 194= 
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In a lecture on atrophic arthntis before the Glasgow IMedical Societi 
Davidson-"® reviewed the \anous etiologic tactors which haie been 
suggested and gave an outline of treatment Data were gathered irom 
388 patients A diagnosis of rheumatoid arthritis was made bi the 
presence of persistent periarticular swelling, imohement of wrist meta 
carpophalangeal or mterphalangea! joints, the presence of musculaniast 
ing, absence of specific causation of the arthritis and roentgenologic 
eridence compatible with rheumatoid arthritis In regard to herediti 
he found no proof of a predisposition to arthritis There was no special 
bodv build He expressed the opinion that the reduced inadence in the 
tropics was probably related to diet, housing temperature and infection 
Environmental conditions increased the chance of cross infection and 
reduced the patient’s resistance There was no proof ot am direct 
relationship to pregnancr 

The menopause did not tend to precipitate the onset of rheiiinatoid 
arthritis No proof was obtained that a failure of absorption, utilization 
or excretion of anj' dietary' factor was of pnman etiologic imoor 
tance "While an adequate ingestion of -vitamins was advisable 
chronic disease, no proof was shown that vitamin deficiena e ^ 
arthritis Disorders of the endocrine glands plaved no speci c roe 
but the peripheral circulation and the permeabilitv of the capi 
could be altered by' the products of certain glands W hile there vver 
manv features which favored the view that infection plaved 
logic role there was no proof that it was an infectious disease 
tion bad occurred w ithin tw o months of the onset of arthntis m - 
cent of the men and 21 per cent of the women Focal sepsis was pr^^^^ 
in 38 per cent The allergic hypothesis was accepted as a vvor lOp 
for prophvlaxis and treatment This vv'as supported bv a 
of experimental vv ork m animals, and it giv es an explanation o 


clinical findings ^ I 

Treatment should be of the whole patient in an attempt 
resistance In regard to the general health fatigue should be 
pain reduced and psvchologic factors removed 
breathing exercises should be given Focal sepsis shoti 
with sulfonamide drugs given at the same time d- 1' 

tization should be reconsidered The entire question o f 

be reviewed Gold salts might be tried in small dosC-- ^ 

should be given to the affected joints Drugs should >e 
thev are indicated 

256 Davidson L S P Etiologv and Treatnwint oi n ' 

Tr Rov Med -Chir Soc Glasgow 1943-1944 pp 2-5 and 
December 1943 and Tanuarv 1944 



PROGRESS I\ ORTHOPEDIC SLRGERi 


363 


Roland states that the \ eteran s \dministration cannot care tor 
all patients t\ith arthritis in hospitals ^lanj must be cared for at 
home Home treatment should include ps} chotherap} , occupational 
therap} and phjsical therap} Mental changes take place in a chroni- 
calh ill patient — depression and fear — so that the therap} is inadequate 
Occupational therap} keeps the mind occupied and gains confidence 
Graded actnit} and plnsical therap} are gnen to stimulate circulation, 
to pretent contractures and muscular wasting and to correct deformities 
Kotacs--® discusses the uses and limitations of plnsical therapt in 
chronic arthritis It is the oldest standbt in therapeutics Heat locall} 
increases the circulation and tissue metabolism, relaxes spasm and 
reliet es pain The bath m liquid petrolatum is a useful local form Short 
w ai e diathenm should be measured m dosage Diatherm} about the 
area of a focus ot intection ma} increase the sedimentation rate tem- 
poraril} Artificial fei er therapi is disappointing There is onl} occa- 
sional impro\ ement Thermal effect w ith friction is particular!} useful 
for tile feet Exercises under water are equal!} effectne and can be 
used at home Countenrritation gahanic current and ionization are 
helpful for a time If the ph}sical therapi at home is supenised intel- 
hgenth it can be of great help 


MISCLL^VEOt-S 

Hickam gn es the articular manifestations ot 1} mphogranuloma 
lenereum as arthralgia, acute poh arthritis, chronic recurrent poh- 
arthritis, tenosmoiitis and bursitis Histones of 4 cases are reported 
in detail He adiises the use ot a dilution ot chick antigen in patients 
with actne disease 

A.rthralgia and m^algla are common at the onset of feier in memngo- 
coccic infections but this is of little consequence =- Purulent arthritis 
occurs occasionalh but is rare since sulfonamide compounds ha^e been 
used Histones of 2 cases of severe purulent poh arthritis are gi^en 
Operation is not indicated The arthritis begins as an acute ssnont.s 
Restoration of articular function common!} ocairs 

Arthritis produced b^ the injection ot siher nitrate into the tibio- 
tarsal joints of rats was used to test sinaptic transmissions in the soleus 
and tibiahs anterior muscles =«> The third ^tage of neuromuscular trans- 


257 Boland P E Home Treatment Program tor Gironic Arthritic Occup 
Therapi 24 160-162 ( •^ug 1 1945 

258 Koi-ac= R Vciier Afethods of Phi 'teal Thcripi m Chronic \rthritic 
Tr \m Therap '-oc 42 24 29 1942 

a59 Hickam T B Cutancou- and \rticular ^fanlIcctatloar m Liarpho- 
graniiloma Venereum Arch Dermat & Siph 51 330 555 I'";? 

260 Boger \\ P Purulent Meningococcal Arthriti* Am T M Sc. 20S 

708 /17 fDccJ 1944 , ^ ^ „ 

aei rriiconc T E Thoir<=cn P and Luco T A Smapic i ra-i~i w 

o. Miiicle. m Arthn.i^ Proc Soc Exper Pio! f. Med 59 225-220 n 
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mission was different in arthritis The atrophic muscles were ahomore 
resistant to curare Neostigmine methj Isulfate produced more depre 
Sion and less potentiation in arthritic muscles The s}naptic behano' 
of arthritic muscle was similar to the behavior of tenotomized, inrnioM 
ized and fatigued muscles 

Lovgren -®- studied 99 cases of chronic poh arthritis and lojnd 
decreased cevitamic acid and serum iron in rheumatoid arthritb In 
osteoarthritis there was an increased centamic acid, which was fojnd 
greatty increased in allergic arthritis Under treatment the iwlue. 
returned to normal A fatty liver w'as found in 42 per cent, anwioido i 
of the liver in 8 per cent and cirrhosis in 107 per cent Ademlpwo- 
phosphoric acid w as used in dosage of 30 to 45 mg daily intrai enou'h 
and intramuscularly in 144 patients Of these 95 improied 

Tabetic arthropathies ma}' change greatly in two months ’0'^ 
destruction of the afferent nenes renders the joints incapable of con 
pensating for injury Charcot’s joint is found m 4 to 10 per ® 
tabes and in 25 p>er cent of si ringomy elia The earty treatment is 
port and rest until acute synnptoms pass Fusion of the joints u 
longer advocated A corset is used for the spine In the hip nn m. 
w ith tw 0 crutches or a low subtrochanteric osteotome is adn^e 
caliper w ith knee pad is best for the knee This is later change 
lock joint with an elastic support for the knee and a cane. ^ 
brace and foot pads are used for the ankle and foot Pressure ^ 
aioided, or trophic ulcers may result Fractures heal as m n 
bones Amputation is rarely necessary ^ 

Frankel and his associates"'* produced Stapln lococcus aureu^ 
tion in the knee joints of rabbits, tw'enti-four to 
penicillin (amount not stated) and propamidine 
oxypropane) 1 per cent were injected into the knee u 
sterile joints developied with little or no damage Propami 
highly toxic for all the animals 

” , Xt' > 

262 Lovgren O Intermediarv Metabolicm in Qironic sr 

peutic Deductions wnth Special Consideration of Adenvlpvrop o'P 
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263 Kev, J A Treatment of Tabetic A.rthropatbies Uro 


49 161-166 (March) 1945 
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CoP\RIUUT 1947 B\ THE \mEBIC\\ MedIC\L \-OCIKTI0n 


NEWER METHODS OF ABDOMINAL DRAINAGE 

W WAYNE BABCOCK MD 
PHILADELPHIA 

A BDOMIX AL drams lia\e been used since the earh da\s ot 
■ abdominal surger\ Then the surgeon, fearing to leaie ligatures 
t\ ithin the abdominal ca\ lU left the ends hanging trom the \\ ound that 
he might tug at them trom time to time until the\ loosened and came 
a.\\ai Again an exigenct compelled the surgeon to lea\e the i\ound 
open as in one ot the earh h\ sterectomies (W Burnham 1853), m 
I'hich the patient strained as the abdomen was opened and extruded the 
fibroid tumor Being unable to replace it within the abdomen, the 
operator left the wound open as did Koeberle in later lears with the 
cenical stump after lij sterectonn The need ot continued eiacuation 
of septic or contaminating accumulations was earh recognized and finalh 
Keath placed long glass tubes (Keath’s drams) to the depths of the 
abdomen which were aspirated b\ long-nozzled hard rubber sinnges 
at regular mtenals, a procedure that passed out ot use about fith 
tears ago 

During the last war, becoming interested in the local reaction trom 
waxed sutures and ligatures which had been popular with a pretious 
generation ot surgeons, I began an mtestigation which later included 
the reactions of the tissue to other toreign substances used as drams 
Phases ot the subject later were assigned to mt surgical residents Dr 
Gerald Pratt ' Dr Dime! Preston - and Dr O P Large = during their 
three ^ear terms of service 

In the doo- s abdomen it was found that catgut sutures exposed on the 
peritoneal surface m closing an incision in the stomach were soon coxered 
bj dense adhesions oxer silk or cotton sutures there were adhesions but 
of lesser degree xxhile oxer stainless steel xxire sutures no adhesions had 
formed at the end of txxo xxeeks This shoxxcd the lallacx ot trxmg to 
prexent peritoneal adhesions bx pentoncahzmg denuded areas xxith catgut 
sutures The catgut iniglit oxen produce adlicsioii'- denser tlian those 

From the Siinjieal Department ot Temple Lnixer-itx School ot Mesjtcme 
1 Pratt G Steel Wire ae a Suture Material Surp Gxn'’c & Oh t 74 

1942 

2 Preeton D I FfTectc ot ‘future oa Streiiqth ot Heahriq W oar \m 1 
Sure 49 5f) 1040 

3 I.arce O P Comparf-oa ot ‘future Reacioi \n I 40 -.1=^ lo,. 
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that ould torm o\ er an open denudation ■* A result as the substitution 
ot fine stainless steel sutures on peritoneal surfaces for those ot cat^it 
\\here\er the} seemed practicable" Appl}ing these obsenation^ to 
abdominal drains it ^\as evident that in some cases it i\as desirable to 
produce early adhesions to localize the drained area, -rthile in other' 
adhesions would present the drainage of outlying septic areas and be 
harmful It w as know n that gauze drains w ere isolated b} the lorination 
ot adhesions in one halt hour to two hours ^^'as it possible, b} using a 
dram made of material to w Inch the pentoneuin did not react to drain 
much or all of the peritoneal ca\ ity ^ This w as then considered impo'sdile 
h} man} surgeons Like gauze a section of rubber tubing left in tht 
dogs abdomen was found at the end of two weeks not oiih encased m 
dense adhesions but beginning to ulcerate into any adjacent hollow \i ni 
Trials with plastics (such as “bakelite,” “Incite” and cellophane ) 
produced marked fibroplastic reactions Glass tubing and stainless steel 
tubing left in the abdomen for two weeks, on the coiitrarx, produced no 
adhesions 


In human practice repeated obser\ations likewise indicated that draiih 
made ot glass or stainless steel could remain in the abdomen lor seie 
da} s w ithout the formation ot adhesions e\ en though the\ coniiiiunica et 
w ith the outside air Large open glass tubes (lamp chimnei dram 
anchored with stainless steel wire sutures o\er intestinal suture 
as a protection against leakage or necrosis of the bowel sliowc ^ 
adhesions at the end of four days, and on their remoial the a jomin., 
intestinal coils floated o\er one another, free from adhesion 
w hen the abdomen w as opened for ileus se\ eral da\ s after the ni t 
ot a large glass dram, no adhesions were found about the gh' 

Fatal bacteremia has followed the earl) remoaal ot an adherent 
dram from an e>.tremeh septic abdominal wound Si\ such ra 
reported m a single ) ear from the Philadelphia General Hospitn ^ 

remo\al hmph spaces are torn open, with entrance of bactern ^ 
circulation The adherent area may be greatl} reduced and t^e^ 
and pain ot remo^ al lessened bv use of nonadherent drains or, w ^ 


is 


used, b\ bringing it from the depths of the wound through 


be lii« ‘ 


tube of glass or stainless steel This arrangement also mat , 

when gauze packing is used to control hemorrhage, as from a 
Iner In such a case I ha^e controlled a recurrent heniorrn^ 


I I. p \f 

4 jenkinc H P , Hrdina L S Owens P M Jr a"' 

Absorption of Surgical Gut (Catgut) Duration in Tissues A cr ^ ^ - 

Strength Arch Surg 45 74 (JuK ) 1942 Jenkins H I / 

gical Gut (Catgut) Recommendations for Absorbabilitv an 

pcations ibid 4 5 323 (Aug) 1942 p rr< 

5 Jenkins M H Alla\ Steel \\ ire (Babcock) Suture er 

41 707 193S 
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reopening the abdomen b\ packing additional gauze through the tube 
ith a gauze packer the gauze ot course being used in a continuous strip 

ST\Gt DRAINAGE 

Stage drainage under the protection of quarantine adhesions ma\ be 
accomplished b\ anchoring with fine stainless steel wire sutures a glass 
or other tube of large caliber (chimne% drains) o\er the part to lie 
drained A light gauze packing within the tube will stimulate the 
tormation ot adhesions alter the tormation of which the septic collection 
ma\ be eiaciiated through the tube without contaminating other parts 
of the peritoneal canU The mortaliti from simple cholec\ stostomv or 
cholecj'Stectoim is high when used tor extremeh septic t}pes of acute 
cholec} stitis, but m\ colleagues and I ha\e had no mortaliti in the 17 
cases 111 w Inch this method w as used It is important to anchor the tube 
w ith w ire sutures w Inch are tied o\ er the upper edge ot the tube, and to 
dela\ opening the gallbladder until atter adhesions ha\ e tormed or tour 
to file dais To open the gallbladder a circular portion of the wall is 
remoied through the chimnei drain bi gali anocauteri or high frequency 
curient The glass tube is pemntted to remain in place two or three dais 
longer for the tormation ot stronger adhesions after which the stones 
and finalli the retaining sutures are remoied, and the tube withdrawn 
The removal of the chimnei drain and opening ot the gallbladder during 
the first forti -eight hours atter operation or betore adhesions had 
formed, led to fatal peritonitis in 2 cases in which the operator did not 
understand the method 

Ihe lamp chimnei dram also inai be used tor the stage eiacuation 
of a localized appendical or other intrapentoneal abscess without con- 
tamination ot the general peritoneal caiiti The opening and drainage 
ot an appendical abscess through the open peritoneal cai ni had prei lousK 
had a mortaliti of 6 per cent in mi hands \\ ith the dram anchored oi er 
an intestinal suture line the degree of healing inai be obseried dai b\ 
dai and necrosis and leakage detected bi tlie color oi the bowel or b\ the 
odor ot the exudate tested with a sterile cotton swab A. similar dram 
except for a curie anchored b\ suture oier the prostatic bed atter a 
suprapubic prostatectomi and containing a small aspirating tube has 
been followed bi a much smoother com alescence than am oi the lanou- 
other methods w Inch w e hai e tned 

SL IIP DKIIXS 

For prolonged drainage ot the general pcntoncal caiiti I ln\e u-ed 
since 1934 perlorated tubes made ot gla-s or stainless -texil in the tul^ 

6 Bibcock W \\ Wire Suture I \ M \ 102 17=' ( M-i\ 2''0 I' 

Dmiis -Ini I Sure 27 67 to is 36 i 10i7 
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IS placed a second aspirating tube \\ Inch is connected b\ rubber tubing 
uith a water spigot aspirator or an electric pump of low capacih A 
horse power or ‘ flea power motor with an intermediate collecting 
bottle IS adequate if it is designed to run contmuoush for dais witliont 
01 erheating or need of additional lubi ication " A sump drain is ol greit 
adiantage when there is intraperitoneal evudatioii, leakage or coiitami 
nation, as in the follow ing conditions 


lutiapciitoncal Leakage pom a Peifoiatcd Appendn 'adh Diffusi 
Pumlenf Peiifoiutis'' — A short transierse muscle-splitting incision i' 
made, the appendix deln ered, the base ligated, dn ided b} cauten , and tbe 
divided mesoappendix ligated to the stump w ith the ends of the ligature 
ithout sponging or otherw ise irritating the peritoneum, a perforated 
bump dram 6 to 10 mm in diameter is inserted to the bottom ot the 
peh IS and the surrounding w ound is hghth closed w ith fine interrupted 
stainless wire sutures Aspiration is then started and continued witboiit 
interruption Beginning w ith thick, odorous pus, the aspirated fluid 
turns to a thin odorless seropus and then to clear serum winch gradinlb 
decreases to onl} 5 or 10 cc a day , the drain is then w itlidraw n and t le 
small opening permitted to close By this plan the disabilitj and peno 
of hospitalization has been reduced, the patient being out of bed in 
the wound practically healed in twehe or fourteen da>s Thus nn 
operatn e time is shortened, painful dressings w ith liberation ot ad ler^n 
drains are eliminated and the incidence of secondarj peritoneal absce c 
troublesome adhesions and incisural hernia is reduced 


In rupture or perforation of the stomach or bowel, aspiration 


drain 

age is of great lalue For example in a patient with an 
carcinoma of the trans\ erse colon, w ho had continued to tike 
and also had been gi\en barium b\ mouth and b) enema for 
stud\ the great!) distended colon burst when exposed m 
instantly flooding the abdominal caMty with a great quantit) ol 
and other intestinal contents The diseased portion of bowel 


exteriorized and two sump drains inserted into the upper part 
abdomen and a third through a suprapubic stab wound to le 
ot the peh IS Although fecal particles were eiacuated b\ tie 

... ., r . a.a not deiclop " 

\enl'Cir 


the patient recoi ered from the operation to succumb sei c 
to metastatic grow ths in the In er 5 , 

In the last 1 1 consecutn e complete gastrectomies ^ 
drams with but 1 fataliti In 3 patients the esophago uw^^ 
mosis leaked but spontaneous closure and a sat's a 

— C ^ 

7 Babcock tv W Impro\ ements in Abdominal Drainap 

M As'emb North America 1938 p 166 

8 Babcock A\ tA Pre%ention and Control of Pent 
Doctor 20 147 1942 
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reco\er\ then tollowed In inan\ ot thebe patients additional cigaret 
drains to produce adliesions also are desirable 

Biliaiy Siugoy — Atter cholec) stectom} and operations on the bile 
ducts, sump drains ha^e been used routmeh during the past eight 
\ ears and ha\ e demonstrated that atter man} cholec} stectomies in \\ Inch 
the c} Stic duct is dotibh ligated, from 30 to 1 500 cc of bile and blood} 
serum leaks into the peritoneal cant} during the first three dais atter 
operation The bile endenth escapes from accesson bile ducts usualh 
on the denuded surface of the Iner, and b} its immediate eiacuation 
the com alescence has been more rapid and umtorm 

As the sump, properly used, is capable ot taking care of am leakage 
ot bile, in operations on the common duct i\e hare discontinued the use 
ot T or other intraductal rubber tube drams, closed the duct i\ith 
extreme!} fine interrupted stainless steel wire sutures and placed the 
tip of the sump drain close to the suture line Usual!} bile is tlien 
ei acuated tor the first tw o or tliree dai s after the operation When this 
ceases the drain is remoied B\ this procedure a low mortaliti is 
obtained and the patients, instead ot hating draining tubes and sinuses 
tor weeks after an operaPon on the common duct usuall} are healed 
and able to leaie the hospital within ten dais ot the operation ^lore- 
01 er, the irritation and secondary ascending intection ot the ducts trom 
indwelling rubber tubes are eliminated 

Resection of the Laige Boti.cl for Carcinoma — Atter resection and 
primary end to end anastomosis ot the large bowel, an adjacent sump 
dram is used routinely to keep the peritoneal cant} relatneh dn ot 
blood and serum, which mai spread the infection Should the edges ot 
the bowel fail to unite and leakage occur the change in color and odor 
ot aspirated fluid demonstrates the condition and usuall} a fistula torms 
along the drainage tract, which m most cases closes spontaneousli To 
stimulate the formation ot adhesions about the anastomosis the suction 
dram of Chaffin, made of a loop ot perforated rubber tubing mai be 
used Comenient for aseptic intestinal anastomosis are tlie Funiiss and 
other modifications of the Donati clamp The narrow edges ot con- 
tiguous bowel shirred on the pm are comenient to sew oier and lacilitate 
the rotation of the bowel m suturing the opposite side Combined with 
the use of sump drams the results liaie been so satistactoiw that 
although we liaie performed radical operations lor canctr of the large 
bowel 111 97 per cent of the patients presenting tlienisehes in the last 
three and one-half lears, onli one stage operations liaie been perionncd 
unless there w as pertoration 

Carcinomas ot the large bowel 11 cm or more aboie tlie anal lerce 
liaie been treated hi excision and end to end aseptic atiastomosi- Those 
trom 5 to 10 cm aboie the amis liaie been treated In wide tran-- 

0 BalKOch W and Baron H E Carcinn i a ni t! t Rtc i m O"-- s 
Abdominoperineal Procto icmoidtctrnn Oin \i - h \n -ira 22 I'kI P-d 
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abdominal liberation of the rectosigmoid follow ed b) abdominal closure 
w ith a sump drain to the pelvic floor The rectum is then di'iniectcd 
and occluded b} packing w ith gauze w et w ith tincture of iodine and a 
posterior midlme incision is made through the sphincters and the peine 
floor to the cocejx The rectum is dnided and liberated aboie the 
sphincters and, with the sigmoid, pulled through the split anal nng 
The pehic floor is then reconstructed in lajers with interrupted 
stainless wire sutures and closed without tension about the withdraini 
sigmoid, which is amputated 6 to 10 cm be 3 ond the anus after dre^an; 
have been applied This leaves the w ithdraw n bow el surrounded bi tlie 
dnided sphincters A week later the redundant protruding bon el i 
removed br a snare or cautery and the short stump retract'; fomnn; 
a linear union with the upper edges of the anal mucosa just aboie the 
sphincters As no perineal drains are used the linear inidlme 'car i 
inconspicuous and the anus has a normal appearance and retain coi 
tractile power 


For the small percentage of carcinomas of the anus and adjactri 
part of the rectum a wide perineal resection is used with remora t 
enlarged inguinal hmph nodes As an indication of the adiantaec c 
adequate drainage in a recent series of 100 consecutne ca'Ci ot car 
cinoina of the large bowel all treated without abdominal cob to 
there were onl) 2 patients with malignant disease too far adrance 
radical operation, and of the remaining 9S patients after radica re 
tion onh 4 died m the hospital — 1 ot coronan occlusion and 3 " ^ 

advanced metastasis to the Iner In 615 radical operations tor cancer^ ^ 
the large bowel, about 20 per cent of the patients had nieta'ta i ti^^ 
Iner and others had in\asion of bladder small intestine iitcni ^ tir^ ^ 
or other part, r et w ith adequate drainage the inortalitr and nr^r^ ^ 
from radical resection of the pnmarj growth has become le. 
from a Paul-lMikulicz operation l\Ianr of the patients with j 

of the In er har e In ed tw o r ears or more after radical operation 
has In ed or er ser en r ears 

With the use of sump drains the operatne treatment 
and poh poid colitis also has changed Instead of a pnmarr 
rrlnch is responsible for a mortalitr of 6 to S per cent a pnni- 




stage hemicolectom} rrith end to end anastomosis between 
colon IS performed, follorred at a second stage hr remoral oi 
diseased portion of the large bowel to the rectum an 
ileoproctorrhapin 


iki’m 
al oi ti-e re 


ELIMIN rriov OF COLOSTOrtr 
A large percentage of patients r\ ith a colo=tom\ openme^*'^^^ ^ ^ 
rentional Miles operation for carcinoma of the rectOMgmo 
— 

10 Babcock \\ \\ Operatic Treatment of Caranoirn 

Stinr Grnce & Ob'f 55 627 1932 BabcocJ, and Paeon 
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hmphopath} of the rectum ulcerative or pohpoid colitis, diverticulitis 
ot the sigmoid or rectal mjurv trom heaw irradiation welcome the 
chance ot hav mg the colostomv transplanted to the perineum \\ ith 
aspiration drainage this has a low mortahtv and even m the absence 
of sphincters patients find the perineal opening much more convenient 
than one m the abdomen Measures similar to those used atter abdom- 
inal colostomv are for the penneal opening, even more satisfactory to 
insure regulated complete evacuations and periods tree from leakage 
I think the present widespread tendencv to sacrifice the normal pelvic 
floor and sphincters and to mutilate the abdominal wall with an unneces- 
sarv colostomv is inexcusable, and I have now transplanted or other- 
w ise eliminated ov er 60 abdominal colostomv openings 

DIVGXOSIS OF VBDOVIIXAL CONDITIONS B\ LSE OF DRVIVS 

Diagnosis ot abdominal conditions bv the use ot drains is a neglected 
phase ot the subject M ith the patient under local anesthesia and without 
remov mg him trom his bed a small opening through the abdominal w all 
ma} be made bv a trocar or scalpel and a narrow (6 mm ) suction drain 
introduced to nearh am part of tbe abdominal cavitv On aspiration 
the withdrawn fluid mav at once indicate the diagnosis and the 
necessarv treatment The acid mucilaginous fluid trom a pertorated 
peptic ulcer the blood from an ectopic pregnancv or lacerated liver the 
beef broth fluid containing aim lase trom pancreatitis the gas and intes- 
tinal contents from a damaged bowel, urine trom a ruptured bladder 
the milkv pus ot gonorrheal salpingitis, serum containing tubercle bacilli 
trom tuberculous peritonitis or cancer cells trom a malignant peritoneal 
indicate the advantage ot drainage aspiration in the detection ot intra- 
abdommal disease Not onlv mav the withdrawn fluid be diagnostic 
process but bv continued aspiration through tbe dram the patient mav lie 
protected m a measure while preparations are being made tor a neces- 
sarv operation 

In the postoperative period aspiration drainage has indicated the 
development ot an ileus hours betore distress abdominal distention 
obstipation or obstructiv e v omiting has occurred bv the sudden apjiear- 
ance ot quantities ot clear serum m the aspirating bottle \s soon as 
the obstruction has been overcome as bv the use ot a duodenal or 
Miller- \bliptt tube the serous eftUMon rapidlv sub>idc'. Likcwi-e the 
sudden appearance ot iresh blood in the dram has given immediate 
warning ot a postoperative hemorrhage vvliile its sudden cessation lias 
shown that the hemorrhage has ceased and that an operation was then 
not required 

DRVlNVn OR INTIHVTION OI Till C VSTRoI N T1 sTI , VI eVNVI 

\ Tutte or Levin nasal duodenal tube connected with a \\ ->iige'i-.n i 
suction apparatus is uselul atter jiartial or cnnijiletc ^a'l'ceonm d 
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after operations on the intestinal tract The Abbott-Raii son double tube 
also IS used, one arm being inserted in the proximal and one arm in the 
distal loop of the jejunum connected with the stomach or the esopbagu 
W'^lien the w eanng of such tubes is long continued, serious ulceration o’ 
the glottis, the phai^mx and the upper part of the esophagus niai occur 
and e\ en necessitate tracheostomj We consider it preterable, tlierelore 
w here a complete or nearlj complete gastrectomj has been done on a 
patient with seriously impaired nutrition, to insert a 16 F catheter m 
the jejunum at the time of operation The tube is fastened in place mtli 
two purse string sutures and the bowel also anchored to the oierlunj 
abdominal wall ^Ahth such a tube it is possible to feed the patient con 
after the operation as w ell as to decompress the upper part o) tb'' 
intestinal tract 

'\^^lth resections of the colon on the right, the contents being liquid 
an ileostomj rarely is required Should distention develop aspintion 
on an indwelling duodenal tube usually is all that is necessan to rebc'e 
distention With resection of the left half of the colon the content 
being semisohd, it is desirable to hare a temporarj proximal rent unti 


the anastomosis is functioning properlj 

The simplest procedure is an appendicostomj , a 16 F -catlieter Rif- 
passed through the appendix This may be done through a 1 or - tin^ 
transverse, stab wound incision The hand introduced througi 
operative incision elevates the abdominal wall from the mte-tmes 
McBurnej’s point A straight narrow bistourj' is then thni t 
the abdominal wall to the protecting fingers beneath, withdrawn s 
a curved Pean forceps substituted The tip of the 
grasped under direct vision tlirough the mam wound The , 

withdrawn without dividing the mesoappendix, dressing-’ . p. 

It, the appendix incised, and a 16 F catheter introduced 
appendix into the cecum, vv Inch is pulled up against the ^ , 

inal wall The appendix is ligated over the contained catheter ' 
ligatures, each of w hich is tied ov er a dental cotton roll to j 

appendical stump from retracting into the abdominal cav itv 
and fro irrigations through the catheter are used in t le e^^^ ^ ^ 

operative period everj two to four hours To break „ 

material a 10 per cent solution of hvdrogen peroxide i^ 7 , 

Several davs later, vvhen it is desired to produce an ' 

150 cc of a 50 per cent gljcenn solution is introduce jj., cT 
catheter This usuallj' acts w ithin ten or fifteen minut^ e a ^ 
insertion of a larger catheter we have been able to mtr f 

tube m seven to ten davs If the appendix has '"C ' 

atrophic, a cone of loose cecum is grasped bv the forceps j 

through the small transverse stab wound at ^ 

purse string silk sutures are inserted the ' " " 

under protection of surrounding gauze and a 16 F ca 
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tional holes is tied in with the two purse string sutures, which arc 
likewise tied o^er dental cotton rolls at each side ot the cone ot bowel 
B} using a small incibion there is little possibilih tor mtra-abdominal 
leakage during the procedure \\ ith persistent trequent gentle irriga- 
tions, such a simple appendicostom\ or cecostom} usualh will suffice to 
decompress a distended colon and eliminate the need ot a fonual pre- 
operatne colostom\ 

An earl} postoperatne intestinal obstruction not reheied bi gastro- 
intestinal intubation and not due to pentonitis rarel} requires abdominal 
exploration Differing trom the obstruction due to a strangulation trom 
a hernial ring or the firm adhesions present months or \ears after an 
abdominal operation, the stoppage results from an intestinal angulation 
due to recent and tlieretore soft and plastic adhesions It separated, such 
adhesions otten promptl} retorni, while it the distended bowel is ade- 
quate!} decompressed, the obstruction usuall} is permanent!} reheied 
One therefore careful!} locates, bi contours and percussion, the most 
distended intestinal coil, exposes it through a short incision with the 
patient under local anesthesia and inserts a 14 F or 16 F catheter 
anchored as described for cecostonn 

SL MAI 

Abdominal drains ma} be selected to dram a limited part or the 
entire abdominal caMt}, dependent on the adhesne reaction or lack of 
reaction the} excite in the peritoneum The most effectne t\pe ot 
abdominal drainage is b\ continuous aspiration, as in the use oi sump 
drains Methods for stage drainage are gnen, as well as methods b\ 
which Mscera are exposed b\ tubular drains to enable their continued 
obser\ation or for a stage operation The use of drains for preoperatiie 
and postoperatne diagnosis, for the arrest ot initial and recurrent 
hemorrhage and for the earh detection of ileus and other conditions is 
described 

3-101 Xorth Broad 'street (40) 



PERITONEAL IRRIGATION FOR UREMIA FOLLOWING 
INCOMPATIBLE BLOOD TRANSFUSION 

Report of a Cose 
E E MUIRHEAD, MD 
A B SMALL, MD 

AND 

R B McBRIDE, MD 

DALLAS TEXAS 

P ERITONEAL irrigation as a means ot treating a patient n't!' 

uremia resulting from acute renal damage following sulfatliiazok 
therapy has been ^reported by Frank, Sehgman and Fine ' The e '2'"^ 
w orkers had pre\ lousty observed the results of tins technic on aniiinl 
Recently we utilized this method of peritoneal irrigation on a 
with uremia resulting from an incompatible blood transtusion 
procedure was effectne and directly associated with iniproicment a^^^ 
subsequent reco\ery of the patient The patient was not 
sur\ne, since grave sequelae of uremia existed Moreover, i ^ 
complications related to the peritoneal irrigation were encounlerec 
report of the case therefore seems warranted 


REPORT OF A C^SE ^ 

A wl te woman aged 36 \ears entered the hospital for a ^ a ^ 

transfusion 01 whole blood was ordered prior to operation r 

tor a moderate degree of anemia (red blood cell count 3,600 'c • 

meter w th a hemoglobin content of 9 9 Gm per hundred cu ic ^ ^ 

Through a clerical error the patient who was of trpe O Rh positi' ^ ^ 
received blood from a tjpe Ai Rh positive donor rirc" ' 

blood was given within twentj minutes before the reaction 
Recheck tvpmg of donor and recipient established the gross incowl 

The course of the case is being divided into three periods , f-< '' 

1 Till Reaction and DctilopmenI of Uremia (Sirlecn ^ 

first complained of nausea and generalized tingling sensations 0 ^^^ , 

twentj minutes the radial pulse and brachial blood pressure cc 

From Bavlor Lniversitv Hospital P C" 

The assistance ot Dr Robert Bone (intern) and Dr 
resident) made the handling of this case possible Trtatrsn ' ^ "" 

1 Frank H \ Sehgman A M and Fine J 
TAMA 130 703 (March 10) 1946 

2 S'-ligman A M Frank H A and Fine J 3II 

Lrca bv Means of Peritoneal Irrigation j Chn Investiga 1 

1946 
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Pronounced cranosis was toon lollowed b% a se\ere chill Morphine suhate 
(!(, gram [10 mg]), atropine (M.o gram [04 mg]) and epinephrine (75 minims 
[0 46 cc ] m a dilution of 1 1 000) were gwen and ten minutes later the hlood 
pressure was 144 s%stolic and 90 diastolic and the patient was clear mentalh 
Twent\'fi\e minutes alter the onset ot the reaction the oral temperature was 
1022 F, the pulse rate was 100 and the respirator 3 rate was 25 Fne hours later 
the temperature was 99 S F the pulse rate was 76 and the respirator\ rate was 
20 The patient \omited 500 cc of fluid at this time The period ot preperitoneal 
irrigation lasted sixteen dais (chart 1) 

The first specimen ot urine was dark red and was obtained at fifteen hours 
(30 cc ) During the first seien dais the aierage lolume of urine in twenti-lour 
hours 11 a' 101 cc The lolume of urine then gradualli increased to 1 S50 cc on 
the sixteenth daj but the output of urea in twenti-four hours remained about 7 Gm 



Chart 1 — Changes in the blood urea concentration (milligrams per hundred 
cubic centimeters), blood chloride contents as sodium chloride (milligrams per 
hundred cubic centimeters) and daili lolume ol urine are represented The 
thatched rone represents the period ol peritoneal irrigation \ arious Iciel- ot the 
carbon dioxide-combiniiig power ot plasma arc indicated below the graph 

The sudden drop in the blood urea concentration during the first da\ can b. 
parti) explained on the basis of extracellular fluid dilution since the patient 
became more edematous and the blood chloride lead was decidedK eleeated The 
turning point occurred in association with the diuresis and delndratinn 

The oral temperature ranged between 99 and 101 1' ami the puKe rate \ as 
100 irom the tenth to the sixteenth dae \ oniiting and retching coi tinned 
throiich the entire period Dunne the sixteen da\s the \oIuine oi Minitu 
averaged '50 ce daiK and consisted mainlv of receiitlv inces’ed water 

Pentobarbital sodium and morphine were u ed lor mild sedation The vo'l-s-c 

of fluid piveii intravenou h amounted to 17100 ce all bit 1 Ii’er he i^ eiveii 

during the first eleven dav s (10 000 cc oi ' to 10 per cen dextro e in di died 
water 3=00 cc ol whole blood '00 ce oi 5 per cen* bvjvrto le ' ■ n i m o 

(xlium chloride and 1100 cc ol 1' per cent ami i.i ac d vd itmo t n 

env iroiiment was ol the hot summer weather tvie) O i t' e tvelit! <'a\ e o 
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S::;'" »-a.s ( 1.6 G^,) .as g^eapnor. 

..JS « ',"*"“4 zff\ "rr'" ™ “™» 

to 310 mg per hundred cub^r «ntimeters at thirt, s.v roar 

diovidfr-combming po.er of nias sixteenth da^ The carbin 

decreased, from 510 mg per hunT T sodium chloride) liUnu 

360 mg per hundred cubic cenf ♦ centimeters at thirti si\ hou to 

concentration remained essentmUy uncT" P™'"" 

centimeters) ^ nchanged (near / 6 Gm per hundred culi c 

appeared^on the"t.emiTL?**°Ge "’“,"^7 pericardial friction ni'. 

and irntabihts SI, Jht a t, alternated . ith periods of emotional up ct 

on the fourteenth dat c/n muscular clonic spasms appeairi 

pressure uhicb a ^ ^“l^c^taneous edema .as distinct The bM 

^TstoTTand iL ! T""°" SO diastolic no. reached I(^ 

poor and It .!s T T . T "tercurj The prognosis .as ccnsideroi 

■} p , * ® as peritoneal irrigation .as .arnnlni 

anelthesTT ^''^'^aUon {Stx Daxs)~\\nh the patient under local 

nffhtouadr^nf r-\f inserted into the peritoneal ca\]t\ in the Ic«cr 

into the ]pft ,.n ^ R rubber catheter French no 18 uas imertti’ 

six dac s tbo through a trochar During fi\ e and a half of the ciisun' 

of cnstrfilnrri^^T^”^^ cant} .as irrigated almost continuousl> with seieralbTt 

umts of nen r '' ^ 

tomtis due t ' ^‘^«PtP«>cin .as used to combat mild r ' 

Steen surf ^ ®'‘^®tP'P®ffati\e bacillus (Proteus morganu) A throttled Wat'C 
and the fiZ Psed on the side in .Inch the dram bad been m erto’ 

hours '=°"‘'PUPUS Penicillin 25,000 units mtramuscularh cscrMl re 

and lit m ^r'° S'xcn In addition the patient receded components of iitamn F 
ana sitamin C parenteralh 

houST'”^ JOS 000 cc ot fluid (about 19 500 cc per tnent. t 

AfiTh peritoneal cacit>, and 92805 cc uas recosere 

A fnf I f Z. o-^ ''** appeared to result from leakage around the sunp dra 
^ urea .as known to be recocered m the fluid (a'cra^er 

to 10 t '"iTT hours) The loss through leakage may haie ar-e ^ 

<ua JJ’® acerage urea concentration in the reemerrd 

h, nA oA T^ hundred cubic centimeters (a range of 58 to I Jd ' r"" ' 
hundred cubic centimeters) 

T A “rea in the urine amounted to near 5 Gm on the fir t l«ii ch 

nd about 1_ Gm per daj thereafter The combined known urea ojtpJt 
OHM ui an urine) for the sin. daj period .as 140 Gm 

unng t e first three dajs the irrigating solution con uted oi r" 

, mahan Tcrode solution (70 per cent of colume used) and isotonic ‘ob -■ 

'three chlorides (30 per cent of colume) except for 4 liters of lactate 8 ' 

solution used on the third dac During the fourth dai onh 5 per ent < ' 
in distilled water was used for irrigation (discussed htcr) Thertaitcr f ^ 
dextrose in distilled water was alternated with isotonic 'olutmn ot sof'-" t 
and lactate-Ringer s solution for irrigation 

The substantial drops in the blood urea concentration as ocia 
periods of irngation are shown m chart 1 Seceral complicatior c’ ^ ^ 

apparent good progress made m this direction during the earh pha 
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Cardiac irregularities uere found to be due to tlie effect of digitalis and the 
administration of digitalis was discontinued The patient coughed up scanU 
amounts ot sputum which was blood tinged and pulmonan mtarcts were suspected 
hen the pulmonan edema disappeared roentgenograms of the chest re\ ealed 
no eridence of larger infarcts 

During the first three dais of the irrigation the \oIume of urine decreased 
The pulmonan and subcutaneous edema became more pronounced, and the whole 
blood chloride contents were derated to 620 mg per hundred cubic centimeters 
while the patient receiied onlj 12 Gm of hjpertomc solution ot sodium chloride 
b\ rein Xeed tor correction of the progressiie o\ erln dration became acute 
therefore, a regimen ot deln dration was instituted b\ irrigation ot the peritoneal 
caiitr with a solution of 5 per cent dextrose in distilled water This procedure was 



Chart 2 The output of urea (grams) ria the urine and peritoneal washing 

fluid IS indicated The urine chloride output (sodium chloride as grams) is al«o 
described 

It can be noted that usualh more urea was rccoiered iia the peritoneal route 
The sudden drop m peritoneal urea output occurred on the tourth da\ when the 
washings were discontinued for twelie hours 

The second period of diuresis occurred after the irrigation was discontinued 
and was associated with substantial urea output The urine chloride output became 
prominent during the irrigation but dropped decidcdh alter the apparenth induced 
diuresis The latter is considered as additional ciidencc ot delndration b\ dextro'C 
in distilled water 

continued lor twenti four hours During this period the fluid was ob c''\cd to 
enter the peritoneal ca\it\ as 5 per cent dextrose m di tilled water and to be rccoi 
cred as 2 5 per cent dextrose in 0 42 per cent solution ot so<!ium chloride 
A copious diuresis occurred during this time (4 57' cc in twcnti lo-r ho„rs) 
and the patient began to siiow signs of delndration It was cs imated t/iat the 
patient lost between 60 and 70 Gm ot sodium chlondc through the two ro tc 
diiriiig this pcrioel The skin became dr\ and di«p'a\ed los oi tircT- and p I 
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monar^ rales almost completeh disappeared, remaining onh to a slight extent < 
the bases The blood chloride concentration dropped decidedh The pntit t 
shoixed a striking clinical improxement but now displaxed exidence ol niinh h 
01 x\ eight The blood pressure was 125 sjstolic and 80 diastolic in nullin’ Ur 
of mercurj The blood urea concentration continued downward 


The irrigation was now continued with salt solutions The xolume ot nri 
continued down and reached 1,700 cc in twentj-four hours within two dn 
The peripheral hemoglobin concentration which had been 10 S Gm per hindrid 
cubic centimeters now became IS 0 Gm The skin became cold and clamim t e 
radial pulse xxas weak, 130 per minute and the brachial blood pressure 
sxstolic and 60 diastolic in millimeters of mercurj The carbon dio\ide-combiri ^ 
power was 30 xolumes per cent The patient now demonstrated signs of penph'rn 
circulator! failure due to dehjdration and peritonitis (see following para^rap ' 
It was considered adxisable to administer the following fluids bx xein lOOcc 
of normal plasma, 1,000 cc sodium r-Iactate one-si\th molar solution 00 ec i 
xxhole blood and 1,000 cc of 5 per cent dextrose xxith 45 Gm of ammo aci ^ 
Improxement occurred and the blood pressure xxas elexated to 104 sxstohc 
60 diastolic m millimeters of mercurx The following dax 1 000 
plasma xxas gixen bx xein the blood pressure remained 120 sxstohc and c- ^ 
in millimeters of mercurx, and the peripheral hemoglobin concentration 
off at 10 to 11 Gm per hundred cubic centimeters 


On the fifth daj of irrigation the recox ered fluid xxas found to 
nent numbers of polj morphoiiuclear neutrophilic leukocjtes with tngu t 
•k culture rexealed a prominent groxxth of a gram negatixe bacillus i ft" 

P morganii Streptomjcm therapx xxas initiated 05 Gm 

three hours and 1 Gm into the perit 9 neal caxitj dailx There xx a' no ^ , 

The peritonitis xxas readilj controlled bj this regimen 'Ml tuhcs 

sexen daxs after the irrigataion xxas started C'ltr ^ ' 

3 Postirngatwn Period of Coir alcseeiicc (T’ieiit\ Four fknil 
the peritoneal inflammation and correction of the dehjdrated state w i 

bx a sustained diuresis The output of urea in the urine xarat ^ I I 
31 6 Gm per txxentx-four hours for nine daxs and then slow lx rcce ^ ^ 
Gm ddilx The output of chloride m the urine xxas elexated 
Blood urea chloride and carbon dioxide-combimng poxxer oi *1 ^ r 

-eached normal xalues The patient improxed decidedh and ate ica 
diet soon after the irrigations xxere discontinued 

The sump dram xxas remoxed first Through the catheter j | 

1 Gm ot streptomjcm xxas introduced into the peritoneal ; 

isotonic solution of sodium chloride The catheter xxas ^ " 

healed rapidlx Intramuscular administration of penicillin an ' ji 

units and 0 5 Gm ) xxas , discontinued fixe and ten daxs rcspec 
irrigation xxas discontinued ^ lut'! 2 

The xolume ot urine per txxentx-four hours continued p re 

3 000 cc until the patient left the hospital thirtx eight < x) qjIjj^xi'’ t ^ 
The urea clearance at tins time was 53 per cent oi norma 
xxas XX ell on the road to completion 


COMMENT I 

It can be considered that this patient nnx baxe ^ 

the aid of extrarcnal Idood-cicaring procedure^ ^ ^ , 

urine had ^teadil\ incrca‘-ed to 1 S^O cc per tutn ' 
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era] leatures llo\\e^er, seem to oppose tins Mew The specific gra\m 
ot the urine remained low (table) and e\en with a loliime of urine 
ot 1,400 to 1 850 cc the urea output did not exceed 20 to 25 per cent 
ot normal " despite a high urea load in the bod\ Moreoi er during the 
sixteen dai period the patient s clinical course w as progressn eh dow n- 
ward The a70temia pointed steadih upward Signs frequenth 
attributed to adianced and gra\e uremia appeared These included 
mental cloudiness, generalized clonic muscular spasms, enlarged heart 
gallop rinthm apical sistolic niurniur and a loud pericardial triction 
rub, adianced pulmonan edema, prominent subcutaneous edema, pro- 
nounced azotemia lomiting, slight diarrhea and Inpertension It 
appeared likeh , therefore that the patient might succumb before the 
hoped-tor diuresis occurred 


Results of a Sines of L nnal\ses 
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Much of the patient s diffiailties could be attributed to o\erh\dration 
The administration of Inpertonic solution of sodium chloride (5 jicr 
cent sodium chloride) was followed b\ an aggra\ation ot the clinical 
appearance It was hoped that the peritoneal irrigation procedure 
would be attended b\ an amelioration ot the generalized edema since 
such was obser\ed b\ Trank Sehgman and Tme when no fluids were 
gnen intraienoiish to their patient T^rodcs solution and isotoiiic 
solution ot three chlorides being used tor irrigation the amouiu ot 
urea reco\ered from the patient was comparable to that obtained be 
these obser\eis \ct distinct enhancement ot the alreath cncrlndratcd 
state occurred The subcutaneous and j)uImonar\ edema became more 
pronounced and the blood chloride concentration was dccidcdh clccatcd 
\t the same time the patient s scrum potassumi coiiccntration was loi 

t Pest C H ami Taslor \ P TI c Pin mioeical P-si n I I— - 

net ttl 4 f alnmo'c W illnnn V U tikin- Cr- p m ^ • i- 
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to be normal (4 84 millequnalents per liter) The patient’s onl iiiia'vC 
could not account for these changes The maintenance of a noraia! 
jxitassium concentration extracellularly could be accounted for on tl’t 
basis of cellular shift ^ or b}’' absorption from the peritoneal fluid Thi. 
large volumes of T) rode s solution and isotonic solution of three chin 
rides accounted for much potassium chloride All the ranous cinii^c 
(increase in edema, increase in blood chlorides and noniial 'Crum 
potassium concentration unaccounted for b}’^ oral intake) could be bei 
ter explained as due to absorption by the peritoneal surfaces The Ixyh 
apparenti}' continued to absorb T 3 'rode’s solution and isotonic 'oliitiou 
ot three chlorides despite the existence of waterlogging 


Clearcut results w ere obtained in this case bj the use of 5 per cent 
dextrose m distilled water bj’ the peritoneal route This procedure iia 
associated with a copious diuresis (4,375 cc per twenti four hour) 
E\ en so, the amount of urea recovered in the urine w as not much qrnttf 
than that in the peritoneal w ashings (a total urea le\ el of 26 6 Gni K’ 
the twentj-four hour period) MoreoAer, the urine chloride conientra 
tion w as low , and 90 per cent ot the sodium chloride lost from thi 
during the dehidration period escaped through the peritoncil 
Two mam changes seemed to occur (1) the exchange of dextro e p 


salt through the peritoneal surface, as in the experiment 


of Darroii aid 


Yannet,-" accounting for most ot the loss of salt, and (2) t le <' ^ 
substantial water aolume through the kidnejs, as m a gluco«c t'p 
diuresis , ^ , 

Whether the abilit) for diuresis was made possible as “ 
the three davs of peritoneal irrigation and rest of the 
cannot saj Certainl} diuresis was not possible following tie v 
tration of dextrose in distilled water bj aein prior to the , 

may well be that an a\enue for loss of salt was ncedec 
sen ed ba the jieritoneal w’ashings „ ^ 

The dehjdration was considered the turning point m 
of this patient Outstanding clinical improiemeiit 
water-sodium chloride loss The edema disappeared, the 
clear There was prominent mental impro\ement, and ,r-- 

partaking of a general diet Two other complications \ c 
e\ ident before reco\ en could be assured ^ i' 

Low grade peritonitis without ileus dei eloped i 

complication was associated with signs of fomard ^ ' 


due to oligemia It was considered that the state 


of dccrca 
. Itcco cn I 


4 Harrow D C The Retention of Elcctrohte Durmp^ 

Deh\dration Due to Diarrhea J Pediat 28 515 fMaO ■* ' ^ - 

5 Darrow D C and \annct H The Chanpt>i >n f 

ater Accompan-v jng Jncrca<;c and Decrease m Extract, u 

In\cstip:a^ion 14 266 fAfarch) 1935 
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^^ate^ plus tlie inflanimaton edema ot peritoneal structures uas causatne 
The complication t\as readih controlled b\ the intra\enous adminis- 
tration ot blood plasma and electrohtes and uater and streptomccin 
Subsequent reco^er} was rapid 

The patient lett the hospital capable ot ambulation As in the case 
of Frank, Seligman and Fine,* the urea clearance le%el on discharge 
uas still t\ell belou normal (53 per cent ot nonnal) 


SL MM \Ra 


\ case of uremia tollow ing the acute renal damage due to an incom- 
patible blood transtusion is presented The prognosis seemed poor until 
the procedure of peritoneal irrigation was instituted according to the 
technic ot Frank Seligman and Fine* The amount ot urea cleared 
trom the bod\ b\ this procedure iias comparable to tbat reported b\ 
these observers The urea clearance was taken as a measure of the 
clearance ot other substances 

0\ erh} dration constituted one of tbe main complications as the 
kidneis were not able to discard water This complication was accentu- 
ated m this case the use ot Tirodes solution and isotonic solution 
ot three chlorides in the peritoneum Reco\en was associated with the 
loss of water and salt trom the bodt while dextrose in distilled water 
was used for peritoneal irrigation 

Substantial amounts of urea were obtained b\ this method, and the 
azotemia was greath relIe^ed Subsequenth the kidnevs cleared large 
quantities of urea trom the bodi but pohuna was necessan as the 

urea clearance remained depressed 

low^ grade of peritonitis was associated with the signs of oligemia 

Additional eiidence ot oligemia operating was obtained bi the prompt 
recoien tollowing administration ot blood plasma and electrohte solu- 
tion bi lein 

COXCLCSIOXS 


1 Peritoneal irrigation tor the clearance ot urea and presuinabh 
other substances and sodium chloride trom the bod^ in a case ot uremia 
tollowing an incompatible blood transtusion was tound to lie cffectue 
and directh related to reco\en ot the patient 

2 Certain complications related to this procedure are discussed 


\DDFXDl M 


Since this report was completed Fine Prank and Seligman 
reported additionalh on tins procedure 


6 Fine T Frank H 
Renal Failure b\ Peritoneal 


■\ and Selicman \ M 
Irricatioa \nn ‘^cre 124 


Tnc Treafire" 
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PERMANENT INTUBATION OF THE THORACIC AORTA 


CHARLES A HUFNAGEL MD 

Arthur Tracy Cabot Fellow 
BOSTON 


S IXCE the first reported permanent anastomosis of a blood el h 
Eek ' man) efforts have been directed toward the dbcoien u 
improred technics for the union of blood \essels The contribution f 
Jassinow skr Dorfler/ Brian and Jaboula) * and atts were imiKirtani 
steps in the derelopment of successful methods of suture The e 
culminated b) the painstaking work of Carrel and Guthrie' m the leai 
1905 to 1912 The technic which they erohed has been higlih siinf 
tul m experienced hands and remains the basis of present method' 

V Howerer during the period m which suture technics were de'd . 
mg the search for simpler and more rapid methods continue' 
other lines A.s earl) as 1897 Nitze' adrocated the use o 
ring Through this ring a tessel was threaded, and alter the e 
e\erte(l, the aessel and the ring were passed into the open cm 
a essel and tied in place w ith a ligature Because of tlie 
material emploted, this method usually ga\e rise ultimate' to 
hosts and it net er became generalh used ^ , 

Patr ' first adtocated the use of magnesium rings j 

\itze and later the use of flanged magnesium tubes "it ip 


From the Laborator\ of Surgical Research Harvard tledu. ^ ^ p 

1 Eck N \ On the Ligature of the Portal ^ cm to't" 

'ol 130 II chinirm df 

2 Tassinowskv A Die Artericnnaht eiiie experiincntc 

Inauc Dissert Dorpat 1889 -^1 ! 

3 Dorfler H Leber Arteriennaht Beitr z khn d - 

4 Briau E and Jaboulav Gastro entero anastotno s 

phsme de 1 estomac Lson med 83 380 1896 mil Ti^" ■* 

5 W atts S H Suture oi Blood \ cssch Implantation ^ i 

ot \ c^selb and Organs An Historical and Dxperimen 

Hopkins Hosp 18 153-179 1907 , {p 

6 Carrel A The Surgcrv of Blood \ esstl' etc m j. ^ 

18 1S-2S 1907 Technique and Remote Results ot ' 

Gvnee & Obst 14 246 254 1912 Guthrie C C Flood 
Application London Longmans Green &- Co, 191- j 

7 \itze r Kleincre Mittlieilungen Kongrt m 

24 1042 1897 
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jectioiis on one side and Iioles to recene them on the other which 
approximated intima to intima when the two hahes were united He 
stated the belief tliat because magnesium disappeared when lett m the 
tissues It was an ideal substance tor this purpose Howe\er it is now 
known that magnesium strongl} stimulates production of fibrous tissue 
and would induce obliteration ot the lumens of the \essels Because 
this method was so rareh successful, it was soon abandoned 

Tuffier“ attempted to use paraffined siKer tubes to bridge arterial gaps 
during \\’’orld \\ ar I but thrombosis m\ariabh followed Although 
this usualh occurred in about twenU-tour hours the tubes sometimes 
remained patent tor se\eral da\s so that collateral circulation was 
established From this, Tuffier expressed the opinion that he was able 
to aioid amputation m several instances 

In spite ot obtaining excellent results with suture technics Alexis 
Carrel continued to seek a satisfacton intubation method He 
attempted to bridge gaps in the thoracic aorta with tubes ot glass 
aluminum and gold plate, all of which resulted in thrombosis He sug- 
gested that it these tubes were lined with segments of ^em successful 
results might be obtained but he did not report a trial in animals 

Alore recenth Blakemore Lord and Stefko ” and Blakemore and 
Lord introduced their Mtalhum tube technic which incorporated the 
principles of Xitze’s nor^ rings with the \enous graft as onginalh 
suggested b} Carrel 

A similar technic was used b\ Crile Bemheim and Elsberg in 
direct transtusions and temporar\ union of an arteiw to a lein The 

8 Pa\r E Beitrage zur Technik dcr blutgefassund \e^e^Inht nth t 
Mittheilungen ubcr die ^ erwendung eines resorbirbaren Atctalle': in der ChinirgiL 
•^^ch f khn Chir 62 67-93 1900 Zur Frage der circuHren ^ ereinigune \on 
Blutgefassen mit resorbirbaren Prothe'en ibid 72 32-5-? 1904 

9 Atakinc G H Gunshot Injurie- to the Blood \ esseh London Tom 
Wright & Sons 1919 

10 Carrel \ Pemniient Intubation ot the Thoracic •\orta T Expo- 

16 17-24 1912 Results of the Permanent Intubation ot the Thoracic ■\rrta 

Surg Genec S. Obst 15 245 248 1912 

11 BI ikcmore -X H Lord T W Tr and Stefko P L Scecred Prn are 

\rter\ ip War Wounded Non Suture Method ot Bridcinir \rtcrial DeieCi 
Surgere 12 488-50“? 1942 Re-foration ot Blood Flow in Damaged \r eri 

Further Studies on Non Suture Method ot Bloot! \ cssci Xna'-iomo is \p ^^-g 
117 481-407 1941 

12 Blakemore A H and lord I W Ir \ Non ''i.t-rc MethrKl e I s 
\ esscl \nastoniosis Ann Surg 121 41-* 4''1 104g 

12a Beniheim B M Siirgere ot the A asailar Se tei Pi l-x'd, ' i i T 
1 ippincott Compain ]OI3 
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method of Blakemore and colleagues is reported to be iinifornil} sue 
cessful m the hands of surgeons experienced in its use The use o! the 
inert metal Mtallium '\\ould appear to be the ke} to its success How 
e\er, a high percentage of thrombosis ■^^as experienced uitli this method 
in mihtarj' use, necessitating heparinization and adding to the difficiiltie 
of the technic 

The use of glass cannulas for temporar} restoration of blood flow m 
se\ eral \ essels is reported to bar e some success as long as the patient 
is kept on adequate doses of heparin The fragihtj of the tube, the 
necessity of a second operation and the thrombosis uhich follow ■> the 
omission of anticoagulant therapr as %\ ell as the complications of liepan 
nization itself are factors r\ hicli reduce the efficiency of this technic 

However, it is desirable, if possible, to aroid the use of a 'C'O'' 
graft in bridging arterial defects, as this would greatly simphf' t'^ 
procedure and make it more applicable to emergencies ^^ltb 
technic, certain characteristics are necessarj in a tube which i' 
used to bridge arterial defects 1 It must be strong 2 The jnn ^ 
betyy een the tube and the y'essel must be smooth 3 The liiincn 

be extremel} smooth 4 It must be yy ell tolerated by tissues ‘ 

It must approach the elasticity of the yessel for yyhich it su sfitu 
be rigid only at the points of junction 

^ With the deyelopments of the many new plastics, some of " 

knoyvn to be relatneh inert m tissue, an iny estigation o 

ot some of the most promising was undertaken Metln 

(Incite) appears to meet the requirements most closeh 

IS yyell tolerated bj tissues, has a high tensile strength ns^^ ^ 

water absorption, is easilj worked and is inexpcnsiyc 

found to haye the highly desirable property of delaying ,1 

of blood Hirschboeck found that blood placed in i 

material has a prolonged coagulation time and that^ c o j , 

delayed or does not occur Neubauer and Lambert 

other factors being excluded the coagulation time is my 


13 Blakemore Lord and Steiko’* Blakemore and Lord 

14 Cutler E C Personal communication to the aut lor ^ 

15 Bailev H Surgen oi Alodem arlirc Paltimore 

Company 1944 , r ' 

10 Hirschboeck J S Delayed Blood Coagulation ^ 

Retraction in Collodion Lined \ essels Proc laV- 

124 1940 Delayed Bloorl Coagulation in Metln I Mctliacry 


Vessels ibid 47 311-312 1941 

17 Neubauer, O and Ijmperl 
Zugleich em Beitrag zur K-enntms der 
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tional to the adliesne torce between blood and the surface with which 
It IS in contact j\Ieth\l methacniate has a pronounced water-repellent 
surface and this property appears to be enhanced w hen the tube is highh 
polished Thus, this material appeared to tulfil the majority ot the 
theoretic requirements and a senes ot experiments was undertaken 
The thoracic aorta was selected as the site tor the procedure because 
no known pennanent intubation technic has been successful because of 
our interest m coarctation of the aorta and because m this cntical 
position failure is imniediateh heralded b\ sudden death 

The tubes used m this study yyere machined from blocks or cylinders 
ot methy 1 methacry late The ends yy ere tapered trom tlie inside to form 
thin, smooth, but not cutting leading edges The} yyere 4 cm long 
and the yyalls were 1 mm tliick Two grooyes 3 mm wide were placed 
at each end and were separated by a ridge 1 mm aboye the remaining 
surface of the tube The end grooye began 1 mm trom the end ot the 
tube These grooy es w ere adequate to accommodate the ligature matenal 
emplo}ed, and the ridge preyented slipping of the ligature without adding 
unduly to the diameter ot the tube Tubes were made 1 cm and 1 3 cm 
in diameter to accommodate the yariation m aortic size in different 
animals The inner aspect ot the tube receiy ed most careful attention 
being polished to an extremely smooth finish yyith finest jeyyeler s rouge 
No imperfections of tins surface yyere tolerated 


L-\BORyTORy PROCEDLRE 

Filteen 'mongrel -dogs weighing 18 Kg or more were used OperaUons were 
performed with tlie animals under positne pressure anesthesia induced with ether 
administered mtratrachealh left anterolateral incision was made in the third 
interspace and the third and fourth costal cartilages were cut The lett lung 
was allowed to partialh collapse and was carefuIK walled off with moist pads 
The aortic arch and the descending thoracic aorta were directed trom the sur- 
rounding structures extending from the subclaMan arteiw to the first pair ot 
intercostal arteries These were then ligated and dwided as were the second and 
' occasionally the third pair Lnless care is taken these yes^els can be torn clo-c 
to the aorta with considerable hemorrhage enduing When the aorta was com- 
pletely mobilized It was occluded proximalh and distally by arterial toumiqucts 
of cotton tape spaced 6 to 8 cm apart The proximal tourniquet was placed first 
and slowly tightened to ayoid fracture of Uic ycssel Tourniquets ot this type 
were employed because they seldom slip and they cause minimal trauma to the 
wall ot the yessel In no instance was there eyidetice ot damage to the ao-ta 
when the yessel was examined later They also proyidc good coi trol atter the 
aorta has been sectioned 


IR Crafoord C and \ylin G Congenital Coarctation oi \ora and It 
Surgical Treatment I Thoracic Surg 14 3-7'.! 104= Grn s K H a-J 
Hutnagel C \ Coarctation ot the \o-ta New Li gnrd I Me' 233 20a 
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InimediateK after the tourniquets were placed the wa^ co";'t r 

sectioned and a segment I to 3 cm was excised Three arterial 'tai stitu'e \t 
quick!3 placed in each end of the xessel A tube of proper size was care*u!h r r<’ 
into the proximal end and tied in place with two braids ol U S P no 2 b-a 
silk , the distal one of these was tied snuglj and the proximal one just tiehtlv e" '■ 
to hold the tube firmh -k similar procedure was then carried out at tb' c 
end of the ^ essel \ fine needle w as then inserted into the lumen of tl " t ' 
through the wall of the \essel and the air esacuated and replaced with i ' " 
-olution of sodium chloride The distal tourniquet was remmcd fir t a"f ! 
the proximal The latter was remosed slowh to allow for compen'atoix r " 
latorj changes The time of aortic occlusion was alwais under fen irn- e ' 


Ri suits of Intubation of the Thoracic lorta in Doos 
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Jlgalure large not hraldcti c * ^ 

u 

4 mo 

KilMI 

No (lot 

Lipatur. braldcl poo-J rB<nila 's ^ 

Ligature brBldfd rut tbroi cb — 

u 

6 daj s 

Hemorrhape 

No dot 


could usualh be accompli'hcd in fire to six minutes This is withm 
limit tolerated b\ unprepared dogs without damage to the corn o 
effects ft hen the ligatures were properh placed there was r' 
soeeer 

In scecral animals the aorta was not compIcteK seiercd b-t ' ^ _ 

two thirds ot Its circumference and the tube tied m place ^ ^ ^ 

A segment oi the vessel was then excised from around the tu ^ 

- - otcL 


had been reestablished In this wav the time ol aonc 


to three to tour and a half minutes This method could n*' 
traumatized peripheral vessels as well as to the aorta 

Tollowing reestabli bment of the circulation the pleu a ^ ^ 
aorta The lung was reexpanded bv aspiration oi tie air ir'i ^ 
and the die t was do ed with interrupted 'ill suture' It ^ ^ 
that no iPTi) eil aiitieoaeilant therapv was tmp’o td a a ' 
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COMMENT 

The thoracic aorta presented the problems encountered m peripheral 
\essels but in addition had certain factors peculiar to itselt The torce 
ot arterial pulsation and tendenc\ to retraction are extreme Friabilitv 
ot the wall is considerabh greater here than elsewhere in the artenal 
tree and presents a major problem To meet this several t\pes of tubes 
and ligatures were tried before unitormU successful results were 
obtained and the reported fonn adapted 

Broad ligature material was used from the beginning of the series of 
experiments but in spite ot this ligatures trequenth cut through the 
wall ot the \essel in from se\en to ten da^s Fne dogs died of secondar\ 



Thin la^er of fibrous tissue surrounding the tube Note the ab-ence ot clot 
m the \essel and tube 


hemorrhage due to this cause Heato braided silk and cotton tape w ere 
Used, with little impro\ement in results In an effort to etoKe a more 
satislactors tspe of ligature a braid of three strands ot U S P no 2 
braided silk was tried and the grooees in the tube widened to accom- 
modate this ligature \\ ith its use there wa- little tiirther diffiei.lti 
with cutting through ot the ligature This I, raid gaie multiple pnmt 
fixation wUhout producing necro-is ot the circumtcrence ot the wall 
When the tube was to be introduced great care was exerci-ed m 
preient injure to the mtima ot the ec-el during it- nnmpulation 1 hi- 
preeaution ha- been rccogiurcd be all who liaec worked with mttilnm. i 
techmc \t the out-et ot the experiment- thrombos,- the ee-cl -c 
expected to giee greatc-t d.ft.culte Hoeecee- ,t did no* .^eiw . i i - igle 




388 


ARCHIJ ES OF SURCERi 


animal ot the senes In 1 animal empjema (streptococcic) occurred 
postoperatn elj but in spite of tins the tube tunctioning well, \\itliu.u 
eridence ot beginning thrombosis tuo ueehs after operahon Seurt! 
animals in the latter part of the senes were allowed to siinnc lor '!\ 
months and throughout this tune showed normal actnih and mur 
tamed nonnal femoral pulsation 

J All animals were examined at autops)% at which time the tiik ard 
\essel were firmh connected and could not be separated ewtpt i'l 
sharp dissection The tube was surrounded b\ a thin later ot fihrci 
tissue and immediateh adjacent to the tube there was a hicr ot d ' 


flattened cells resembling endotbeliuin which appeared to be contim 
with the endothelium of the tessel (figure) The junction of tliccTi 
01 the tube and the tesse! was smootli, and the endoliiehutn of tht i”'* 


lormed a smooth union wntli no irregularitt In 1 of the antnnl- d"" 
one (fa< after aperatrarr a Reck of fibnn « as focxttd depoMt^d w the a*'''*' 
w ail at the proximal end of tlie tube This w as not larger tinn ! m' ’ 
The technic ot replacing segments of the thoracic aorta appear^ to 1^ 
satistacton in dogs and should be applicable to large aes'els in i’tw ' 
beings down to the size of the femoral artera The pos'ibtlX't^' 
use in replacing traumatized arterial segments and bridging 
detects are obaious It ma\ also he applicable for repair ot or* 


arterioaenous fistulas and aneurasms and in aenous anastoino i ^ 
It also appears probable that metlial methacralate 
used instead of aitallium in an anastomosis ot the tape U'td b' 
more and associates and aaoiild be considerah)\ more econoinica 
mana otlier possibilities tor its use include the replacing 


duct" and ureteral segments ^ 

Hoaaeaer all aascular intubation technics ot- non^utnre luctit ^ 
nonabsorbable materials haae the undesirable charaettn tii ^ ^ 

unable to enlarge to meet increasing pha siologic demand' an ^ 
someaahat hunted in their use, particuhrla m children ^ ^ 

aascular graft coupled aaith an inert absorbable tube ^ 

difficulta Thus a a cnous or arterial segment prc'Craedb'r ^ 
could be U'cd to bridge a aascular detect and anaswmn ^ 
aaith a rigid tube aa Inch aa oiild ultiniatch be ab-orIx.d nii i ^ 
tor the site of union to increase in Mze l-ate ui 1944 a i ^ ^ 
made to obtain hbnn film in Tube lorm but clue to ’ ^ ^ ^ 

aaar none aaas aaailabic The potentialities oi tin- me 1 t ' 

to the attention ot Dr Cohn, ot the Department o' 1 h' ^ 

It aaa" "iiggested that plasticized fibrin tidies iinglu ^ ^ ^ ^ 

tubes ot rolled film and it i- hojitd tint tlie e nisa 
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SL MAI AR\ 

A bnet re\iCM ot noiibuture technicb ot \ascular anabtomosis is pre- 
sented A technic is described tor permanent replacement ot segments 
of canine thoracic aorta mIhcIi tiinctioned satibfactonh with the use ot 
anticoagulants These experiments ga\e eiidence that such a technic 
ma\ be practical tor use in replacing segments ot the aorta and large 
arteries in human beings and that tubes ot meth\l methacnlate haAC 
maiiA potentialities in Aascular operation 
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^K'^TOMIC LOCATION OF ULCER 

Considerable dnersit}’’ of opiniofi exists regarding the frequenc} of 
the several sites of acute perforation In our pre^ lous senes - 60 9 
per cent of the perforations were m the anterior wall ot the stomach 
or duodenum In the senes from Chanty Hospital, DeBakej ^ found 
52 3 per cent of the perforations to be duodenal In his collected series 

Table 3 — Anatomic Location of Peftic Ltccr Requiring Surgical Treatment 


Acute perforation Be ♦*ctions and Other 
Procedures 

Duodenum 
Stomach 
Marginal 


iO 

1 


66 


ot 11,305 cases, 51 2 per cent of the perforations were duodenal In 
the present study (table 3) 53 per cent of the acute perforations occurred 
in the duodenum, 46 per cent in the stomach and 1 in a marginal ulcer 
Toland and Thompson ■* prenoush ha^e reported on acute perforation 
ot gastrojejunal ulcer 



Chart 3 Anatomic location of peptic ulcer treated lurgicalh 


PREMOUS TREATMENT 

It trequentlj is stated m the literature on peptic ulcer that surgical 
treatment becomes necessan because ot failure of medical treatment 
More accurateh, it should be said that operation usualh is neces^aiy 
because of the absence or failure ot a program be it one ot no treatniciu 
ot medical treatment, of prcMOiis surgical treatment or ot combinations 
of tw o or more forms of treatment Referring to the group ot acute per- 
forations in this stud\ (table 4), one finds that there was no record o*' an\ 
preMous treatment m 7S per cent ot the casc^ PreMons memcal t'cat- 

4 Toland C G and Thompson H I \ct tc Pc- o-Tim o G-«*rn,c u-cl 
1 icer \nn Snrp 104 S’7 S'2 
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Sex — In 1937 one of us * reported that m our senes acute pencT 
tion occurred in men in 94 2 per cent of cases DeBakei * m 
found that 92 2 per cent occurred in men In this stud\ (table 2) there 
were men totaling 87 per cent in the group of acute perforations arl 
82 per cent m the group of resections Our present studs therefo e 
indicates an increase in the number of uomen affected itith 'lugica! 
peptic ulcer 


T\ble 2 — Ettologic Factors in Peptic Ulcer Rcqmrtnq Surgical Trcalrt'’ 


Race 

Caucasian 

Age 

4th and 5th decades 
5th and 6th decades 
Sex 
Male 


Acute Perforation Rejection 

rL ProceJ-r** ^ 


S7 


ProceJ-r* 



Age — In our previous senes of 500 cases there were 522 
occurring m the fourth and fifth decades combined In the dec^Ci r ^ 
younger and next older, namely, the third and sixth combin , t ' 
u ere 32 8 per cent of cases In other u oi ds, 85 0 per cent of t ic C3 
occurred m the third to sixth decades inclusne 


PER 

RACE 

/\GE 


SS 

CENT 




I^CjtCTtOM 



— 

■1 

■I 





j 



CAtXAjMI 


IS 5 r 

1 OECADtS PECADEJ 


IAUE 


67 % 84% S-1% 58% ^ 

Chart 2 — Etiologic factors in peptic ulcer treated sjrp 


In the present series (table 2) shghth oier half o t r 

tions (54 per cent) occurred in the fourth and 
Similarlj , in the group of resections 58 per cent ^ , r/ 

the fifth and sixth decades Moreoi cr, 78 per cent ^ 

tions occurred m the fourth, fifth and sixth decades ^ ^ 
per cent of the resections occurred m the fifth, sixth an ^ 
Thus, in the majontt of instances, patients come to rc^^ ^ ^ 

decade later than the patients who require operation 


tion 
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ANATOMIC LOCATION' OF LLCER 

Considerable dnersity of opiniort exists regarding the frequency ot 
the several sites of acute perforation In our previous senes - 60 9 
per cent of the perforations vere in the anterior wall of the stomach 
or duodenum In the senes from Chanty Hospital, DeBake} ’ found 
52 3 per cent of the perforations to be duodenal In his collected senes 

Table 3 — Amtovuc Location of Peptic liiccr Requiring Surgical Treatment 


Aeut<“ Perforation Rea'“ctions and Other 
% Procedure ^ 

Duodenum 66 

Stomach 

Marginal 1 2 


of 11,305 cases, 512 per cent of the perforations were duodenal In 
the present study (table 3) 53 per cent of the acute perforations occurred 
m the duodenum, 46 per cent in the stomach and 1 in a marginal ulcer 
Toland and Thompson * prev lousl} ha-v e reported on acute perforation 
of gastrojejunal ulcer 



Chart 3— Anatomic location ot peptic ulcer treated eurgicalle 


PREVIOUS TREATMENT 

It trequentl> ts stated in the literature on peptic ulcer that surgical 
treatment becomes necessaiw because ot failure of medical treatment 
More accurateh, it should be said that operation usiialh is neces^art 
because of the absence or failure ot a program be it one ot no treatnitnt 
ot medical treatment, of preMOUs surgical treatment or of combinations 
of iw o or more forms of treatment Rcfernng to the group ot acute per- 
forations in this stud\ f table 4), one finds that then, was no record ot an. 
prcMOus trentment m 7S per cent ot the cn=es PreMOiic medical trem- 

4 Tohnd C G nnd Thonip'on H I Acilc Pcriomt on o G-i«Tr,cji,-_-! 

’ icer \mi ‘^iirp lO'l lO'A 
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meat was recorded m 17 per cent and preMOus surgical treatment m 5 
per cent of the cases In the group of resections there w as no record of . 
previous treatment in 16 per cent There was, on the other hand, a 
record of previous medical treatment in 74 per cent, of previous surgical 
treatment alone m 10 per cent and of previous medical and surgical 


Table 4 — Previous Treatment of Peptic Ulcer Reqinniig Surgical Treatment 
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free air in 34 per cent of the cases In the group of resections roent- 
genologic examination was of diagnostic value in 80 per cent of the 
cases It -w as useful in demonstrating obstruction in 32 per cent, pene- 
tration in 8 per cent and marginal ulcer m 2 per cent of the cases On 
the contrary, it was erroneous and therefore not of diagnostic value in 
8 per cent of the cases m this group In this 8 per cent a roentgenologic 
diagnosis of carcinoma of the stomach was proxed at operation to be 
erroneous 
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surgical 
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Chart 4 — Preiious treatment of peptic ulcer treated surgicall\ 


/CUTE PERFORATION % RESECTION^ 


USED IN 71 
DIAGNOSTIC VALUE 6(, 

FREE AIR 66 
OBSTRUCTION O 
PENETRATION O 

marginal 

ULCER O 

NO VALUE 
FREE AIR 3-4 
DIAGNOSIS CARCINOMA O 
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Chan 5 — Diagnosis of peptic ulcer for which operation was performed 


TREATWFNT 

Surgeon — Except from certain teaching hospitals the rating oi the 
surgeon is given in relatnel) few reports in the literature McKittrick 
and associates'" reported that in the two stage p 3 loric resection for 
duodenal ulcer as recenth earned out at Massachusetts General Hospi- 
tal the first stage of tlie operation was performed b\ the senior surgeon 
in 46 per cent the junior in 32 per cent and the resident in 21 per cent 

6 McKittnck E T Moore T D and Warren R Co"i,>lifat o''<; a d 
Mortalitv in Subtotal Gactrcctom\ lo' Duodc"aI LTIccr Tr \i-i S \ C2 5il 501 
]044 
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of cases In the present studjf it ivas found that operations ivere per- 
formed by nineteen surgeons in the group of acute perforations, an 
average of more than 5 cases each Operations were performed b) 
t\\ ent) surgeons in the group of resections or an average of less than 
2 each In the group of acute perforations senior surgeons did not 
perform any of the operations (table 6) Junior surgeons performed 

Thiele 6 — Surgeons Performing Surgical Treatment of Peptic l/kir 


_ Acute Perforation Be'cction" and Oilier 

Sureeon cj ProcednrE 

Senior 0 SB 

Junior § 22 

Resident 4« 


S per cent and resident surgeons 92 per cent In the group of resections 
on the other hand, senior surgeons performed 30 per cent, junior 
surgeons 22 per cent and resident surgeons 48 per cent of the operations 
Anesthesia — ^Anesthesia is discussed in the literature usually in con- 
nection w ith mortaht} Thus DeBakej' ® found the low est mortaliti 


/<t 


SUftCCON 
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AESECTlONVtt 

SENIOR 
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X> 

JUNIOTC 
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zz 
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72 
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Chart 6 — Treatment ot pepUc ulcer for which operation was perlormed. 

rate when spinal anesthesia tvas used and the highest when local wa. 
employed In this series of acute perforations (table 7) inhalation 
(ether or cyclopropane) anesthesia alone was used in 13 per cent, spin 
alone in 53 per cent, spinal with supplemental anesthesia in 3o pet ten 


T'ible 7 — Anesthesia Used in Surgical Treatment of Peptic URcr 


Anesthesia 

Inhalation (ether cyclopropcne) 


Acute Perforatloo 


IS 


U 

V 

'4 


and pentothal sodium alone in 1 per cent of the cases . 

of resections the relationship is somewhat different n 
thesia alone was used m 14 per cent, spinal alone m - P 
spinal with supplemental anesthesia m 74 per cent o cas - 
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Postoperafwc Treatment — Recent lmpro^ements m postoperati\ e 
treatment are of the greatest practical importance Apparent!}', how- 
ever, they ha^ e not reduced mortality as much as could be desired In 
the group of acute perforations (table 8) Le\un suction i\as used m 
100 per cent of cases, chemotherapi in 91 per cent, transfusions of 


Table 8 — Postoperative Treatment of Peptic Jjlcer Surgically Treated 


Levin suction 

Inhalation oxygen-carbon dioxide 
Theophylline ethylenediaminc 
Chemotherapy 
Transfusion of blood 
I^enlcillin 


Acute Perforation Resections and Other 
^octdures ^ 


ICO 

Oo 


so 


60 

01 

4S 

ol 

4G 

14 

6 


blood m 52 per cent and penialhn in 14 per cent of the cases In the 
group of resections. Levin suction was used in 96 per cent, inhalations 
of ox}'gen-carbon dioxide in 80 per cent, prophylactic theophylline 
eth} lenediamine in 66 per cent, cliemotherapy m 48 per cent, transfu- 
sions of blood in 46 per cent and penicillin in 6 per cent of cases 


1 ANESTHESIA 

! ACUTe PERFORATION 
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Chart 7 — Treatment ot peptic ulcer treated surgicalh 


RESULTS OF SURGICAL TREATMENT 

Complications — It is veil known that the commonest complications 
III gastric surgical treatment are pulinonar} diseases, peritonitis and 
infection of the wound with or without separation of the wound 
Usualli thei are discussed with reference to niortahti In the present 
group of acute perforations pulmonan complications occurred in 6 per 
cent of the cases (table 9) general peritonitis m 10 per cent localircd 
peritonitis in 10 per cent infection ot the wound m 34 per cent and 
separation of the wound m 1 per cent In the group oi resections pnl- 
iiionari complications occurred m 20 per cent general peritonitis m 14 
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per cent, localized peritonitis in 2 per cent, infection of the wound in 
10 per cent and separation of the wound m 10 per cent of the cases 
Mortality —The over-all mortality rate in this group of 150 cases 
was 19 33 per cent In the group of acute perforations (table 10) there 
v'ere 15 deaths In the group of resections there were 14 deaths 


Table 9 CompltcaUons of Peptic Ulcer Rcgutrwg Surgical Treatment 


Type 

Acute Perforation 

Ke«ection« and Otfaer 


Procedure® % 

Pulmonary 

5 

20 

Peritonitis 



General 

10 

U 

Localized 

10 

2 

Wound 



Infection 

u 

10 

Separation 

1 

10 


Tabie 10 — Mortality Rate 


Deaths 


lit Peptic Ulcer Requiring Surgical Treatment 

Acute Perforation Ec ection 
^^> No 

3o 1< 


ACUTE PERFORATION 

Prognosis — It long has been known that m acute perforation of 
peptic ulcer one of the most significant factors in prognosis is the inten’al 
of time which elapses between perforation and operation In 7,683 
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Chart 8 — Postoperatu e treatment of peptic ulcer treated surgicallj 

cases collected from the literature by DeBakey,® the mortalit) rate i 
the first SIX hour period tvas 10 5 per cent, in the second 
period 21 4 per cent, m the third six hour period 38 5 per cent, i 
fourth SIX hour period 62 4 per cent and after tw enty-four oars 
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per cent In the senes reported b} Black and Blackford," the mortahtj, 
rate w as 11 per cent within the first six hours, 7 per cent in the second 
SIX hours and 25 per cent when operation was performed after t\^ehe 
hours In our present senes (table 11) the mortality rate when opera- 
tion w as performed w ithin the first six hours was 4 7 per cent, betw een 


TYPE 


RE5ECTIONI Vo 

musosBssi 

6 

zo 


10 

t 

14 

ri 

t-OOALtlEr Pf«lTOHjTiS 

to 

2 

i»4P£crioM woump 

34 

10 

5£PAftATi0M WOUMP 

1 

to 


Chart 9 — Complications in peptic ulcer for which operation was penormed 

SIX and t^^elve hours 9 per cent, between tivehe and eighteen houvs 25 
per cent, betw een eighteen and tw enty-four hours 50 per cent and after 
tw ent) -four hours 66 6 per cent 

Operative Procedure — One of the most contro\ ersial aspects of the 
treatment of acute perforation of peptic ulcer is the t}T)e of operate e 
procedure While continental European surgeons fa\or radical resec- 
tion, American and English writers prefer simple closure of the perfora- 
tion or a modification thereof Drainage of the peritoneal cavitj, once 

T \BLE 11 — Prognosis m 4cuti Perforation of Peptic Llcer 


Mortality 

r ~ ^ — ” ■ ■ 

PostopcrntI\e iDten ol Hours ^o 


6 

12 

IS 

24 

24- 


21 

4 * 


OO 
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0^0 
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6 
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a point of controNerS), now seems to hd^e been abandoned generalh 
Receiith a good deal of attention has been paid to the U-pe of incision 
and method of closure of wounds Black and Blackford ' ha\e ad\ocated 
a combination ot la\er closure with surgical gut recnlorced In through 
and through nonabsorable sutures In this present stud\ , simple cuturc 

7 BHch R M and Blackford R H. Perioratcd PepUe Llccr Rcmc i o 
\iricn-Si\ Ca'cc S Om N'ortli \mcr ca 23 ojp 02 S D-tS 
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of the perforation \\as earned out m 7 cases (table 12), with a mortalitv 
rate of 14 per cent Suture of the perforation reenforced with a tag of 
omentum w'as employed in 93 cases, with a mortaht) rate of 15 per cent 
Drainage of the peritoneal cavity was emploied in only 4 cases, with a 
mortality rate of 25 per cent Layer closure of the wound with surgical 
gut, cotton or steel wire was utilized in 71 per cent of cases, uith a 
mortality rate of 98 per cent Through and through closure of the 
wound with wire, cotton or silk was utilized in 29 cases, witl| a mortalitj. 


Table 12 — Results of Treatment of Acute Perforation in Peptic Ulcer 


I^cedure 

Ca'es 

Deaths 

Mortality Hate ^ 

Simple suture 


1 

110 

Suture and tag" of omentum 

93 

li 

!;>!) 

I>rBinage ot peritoneal caritr 

4 

1 

2j0 

Laver cIo*ture (surgical gut cotton or wire) 

71 

* 

9S 

Through and through clocure (wire cotton or silk) 

^>9 

s 

27^ 


rate of 27 5 per cent Thus the lowest mortality rate obtained in cases 
in which simple closure without drainage of the peritoneal cavity and 
layer closure were employed Beyond question, however, other factors 
come into play here 

Factors in MoitaUty Rale in Acute Perjorahon — Age In 
DeBake 3 '’s ^ collected senes of 4,147 cases, the mortality rate in the 

ACUTE PERFORATION RESECTION 

15 DEATHS 1“^ DEATHS 



Chart 10— ilortahty rate in peptic ulcer treated surgicalb 


first three decades was 12 5 per cent, m the fourth and 
23 per cent, in the sixth and seventh decades 47 2 per cen 
eighth decade 53 8 per cent Our result m this respect, con 
table 13, disclose an extremely low mortalitj rate of 4 per cen 
fourth decade, a mortality rate of 20 6 and 208 pw cen i 
and sixth decades respectively, a falling off of mortality 
per cent in the seventh decade and a sharp rise to a ig 
cent m the eighth decade 

Surgeon In this group (table 13) the ^^al^^ty rate accor 
the staff rating of the surgeon is of interest In 8 cas 
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tion for acute pertoration was performed by junior surgeons, the 
mortality rate was 370 per cent In 92 cases m which operation was 
performed by resident surgeons, the mortalitj rate was 13 per cent 
^^'^hlIe the junior attending surgeons assumed the responsibilitj for 
surgical treatment m 1 of the patients presenting a high nsk, the 
mortality in the other 2 patients, aged 44 ^ears, whose mtenal beh^een 


T'^ble 13 — Factors m Mortaltty tn Acute Perforation in Peptic Llccr 


Pactor 

Cases 

Deaths 

Per Cent 

Decades 

4th 

2o 

1 

4 0 

5tb 

29 

6 

206 

6th 

24 

o 

20^ 

7th 

6 

1 

16 6 

8tb 

7 

) 


Interval 

C hr 

21 

1 

4 7 

12 hr 


o 

OO 

IS hr 

16 

4 

2o0 

24 hr 


1 

oOO 

24- hr 

6 

4 

666 

Surgeon 

Junfor 

5 


2“0 

Resident 

92. 

U 

r 0 


perforation and operation was ten hours or less, resulted from general 
peritonitis and bronchopneumonia or botli 

Anesthesia DeBakej,^ in 1,776 collected cases, found that with 
general anesthesia the mortality rate was 29 9 per cent, witli spinal 
anesthesia 17 0 per cent and with local anesthesia 52 8 per cent In 
the present study (table 14) inhalation anesthesia used alone was 


Table 14 — Factors in Mortality m Acute Perforation of Pcptii. Llcer 


Factor 

Cn‘e« 

I>*ath 

Per C*‘nt 

Anesthesia 




Inhalation onljr 

12 

3 


Spinal only 

o3 



Spinal with «upplementul 

w 


I*. 1 

Pentothal «odiuni 

1 

1 

l(Yi 0 

Complication 




Peritonitis 




General 



*"■’0 

Localized 

10 

- 


Pulmonary 

6 


IT r 

Hepatiti® 

1 



Repa-foratlon 





attended bj a mortality rate ot 23 0 per cent, spinal anesthesia guen 
alone b\ 13 2 per cent, spinal witli supplemental ane-thesia b\ 12 1 
per cent and pentothal sodium administered alone l)^ 100 per cent 
mortahtj These figures stroncK laaor the use ot spinal anesthesia with 
supplemental measures 

Complications The mortalitv rate iccording to compile-’ t on- in 
this series (table 14) is of interest In 10 c-’ses ot gene-al pc-uon tis 
the mortaht\ rate was 90 per cent and m 10 c-ises o, loc-’Iizcd pcnto-itis 



402 


ARCHH'ES OF SURCERV 


it was 33 3 per cent In 6 patients in ^\hom pulmonaty complications 
followed operation, the mortality rate was 16 6 per cent In 1 case of 



Chart 11 — Acute perforation in peptic ulcer 



Chart 12 — Results of treatment of acute perforation of peptic ulcer 
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Chart 13 — Factors in mortalirt in acute perforation of peptic ulc 


hepatitis and 1 case of repertoration of ulcer the mortaiita rate m 
was 100 per cent 
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PEPTIC CLCER TREATED B\ RESECTION AND 
OTHER SLRGICAL PROCEDLRES 

Chntcal Data — Duration m Years The chronicit} of peptic ulcer 
up to the time the patient submits to surgical treatment is indicated hy 
the duration of s}mptoms m ) ears In this group (table 15) the patients 
gar e a typical history of ulcer up to one } ear's duration in 24 per cent, 
ot one to ten } ears in 36 per cent, of elei en to ti\ entj y ears in 30 per 
cent and of h\enty-one to fifty years m 10 per cent In 76 per cent of 
the patients in this group, therefore, the histoiy of ulcer i\as giien in 
terms of 3 ears rather than eeks or months 


Table 15 — Clinical Data on Resections and Other Procedures for Peptic Ulcer 


Duration Tr 

Per Cent 

Oto 1 


1 to 10 

•'G 

11 to 20 

"0 

21 to 50 

20 


Major S3mptoms Of clinical interest is the anahsis ot major symp- 
toms in patients undergoing radical surgical treatment for chronic peptic 
ulcer Pain was the major sjmptom in 80 per cent (table 16), bleeding 
in 62 per cent and i omiting in 54 per cent of the cases These s) mptoms 
existed singlj m only IS per cent of the cases, whereas all three existed 
in 12 per cent of the cases In other words, tv\o or more major symptoms 
coexisted in 82 per cent of the cases For example, multiple hemorrhages 
(from ty\o to six) had occurred preyioush to operation in 6 per cent 
of cases 


Table 16 — Clinical Data on Resections and Other Procedures for Peptic Ulcer 


Major Srmptom* 


Per Cent 


Pam 
Bleeding 
^ oinltlng 
Only one 
A.11 three 

Multiple hemorrhage* (2 to m 


»>. 

l«« 

1 . 

C 


Results of Radical Treatment — Concerning gastric resection or other 
radical surgical treatment ot peptic ulcer, Counseller ‘ stated that whereas 
in 1928 at the Mayo Ginic iiearlj 40 per cent ot patients with dno(len->l 
ulcer were treated surgically, now less than 15 per cent arc subjected to 
operation 141111011“ reported that in his clinics oyer a lonrtcen year 

S Coun'clicr \ S “^tirpcrv of die Stoanch and DuMcmi n Cim Nr-’ 
\mcnca 25 SO 1 -O 02 104 =i 

*1 Hinion T Snrpinl Trcalnicnt 01 O 'o nr nl Llccr PjII \c\ 

\orP \cad Me<l 22 227 2V, ]a;6 
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period operation was ad\ised for duodenal ulcer m onh 14 per cent 
of the cases McKittnck and his co-^^ orkers,® on the other hand 
reporting from the Massachusetts General Hospital, stated that dunng 
1936 and 1941 there were fifty-fi\e subtotal resections performed for 
gastric ulcer and one hundred and twenty-four resections for duodenal 



Chart 14 —Factors in mortalitj in acute perforation of peptic ulcer 


ulcer Our study (table 3) revealed that resection or other radical 
procedure vv as carried out for duodenal ulcer in 66 per cent, for gastnc 
ulcer in 32 per cent and for marginal ulcer m 2 per cent of the cases 
Operativ e Procedure Of major interest jn our group m which radical 
operation was performed is the type of surgical procedure came ou 
Partial gastric resection was employed m 82 per cent of the cases 


PER 

CENT 



zs- 


1 





l-aJ 

— * 


21-50 


jn ^ ] cr 

Cjiart IS— Clinical data on resections and other procedures for pcp‘ 

these resections, the antecolic Poh^ 

Ctable 17), with a mortality rate of 22 2 per cent P 

as used 8 cases, a.th a ^r.al.., n..e of ® 

meister anastomosis was utilized in 5 mortahtv Of 

per cent and the Billroth 11 procedure in 1 case. 
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the anastomoses, gastrojejunostom} was used in 6 cases, wnth a mortahti 
rate of 50 per cent Gastroduodenostomj was employed in 1 case, 
without mortalit} An unusual feature in this group of cases is the fact 
that total gastrectomy was pertormed in 2 cases, presumedl\ for car- 
cinoma, without mortality In 1 ot these cases there was found at 
operation diffuse induration of the gastric wall suggestive of caranoma 
In the other there were multiple indurated lesions, one at the p\lonc 


Table 17 — Results of Treatment of Resections aiul Other Procedures for 

Peptic bicer • 


Procedure 

Ca«€2 

Deaths 

llortalitr 

Resections 

Antecolic Polya 

27 

6 

22J2 

Posterior Polya 

S 

1 

125 

Hofmeister 

5 

i 

&0 0 

Billroth II 

1 

Q 

00 

Anastomoses 

Gastrojejunoctomy 

6 

z 

500 

Ga«ftrodnodenostomy 

1 

0 

00 

Total gB'trcctomy 

o 

0 

00 


end and another at the cardiac end of the stomach Pathologic examina- 
tion of the lesions m these 2 cases pro\ ed them to be benign ulcers wnthout 
evidence ot malignancy 

Factors tit ilortahty — Major Symptoms The major s\mptoms or 
indications for which resection or other e]ecti\e operation was performed, 
along w ith their relation to mortality, are contained in table 18 The indi- 
cation w as intractable pain in 40 cases, wnth a mortahtv rate ot 30 per cent 
It was obstruction in 27 cases, with a mortalitj rate of 37 per cent A 
histoid of bleeding, in most instances combined with other indications, 
was present m 31 cases, with a mortalit} rate of 25 8 per cent Acute 
perforation was present in 1 case, with a mortaht} rate of 100 per cent 

T\blf is — Factors in Mortalit\ in Resections aid Other Prccidiires for 

Peptic Ulcer 


Major S>Tnptoni« 

Ca e« 

I>ath 

Per Cent 

Pain 

40 

U 

COO 

Ob«tnictfon 

2* 

V) 

C“ •> 

Bleeding 

Cl 



Acute p*rforation 

1 

1 



Age Recenth attention in the literature has been gi\en to the \ana- 
tions in mortahtv rate according to the ages of the p^tle^t^ The age- 
mortahU relationship in our senes is shown in table 19 In the htth 
decade there were 14 patients, with a mortahu rate oi 21 4 per cent It* 
the sixth decade 15 patients underwent radical operation with a mortahtv 
rate of 26 1 per cent There were 12 patients in the seventh decade 
with a mortahtv rate ot aS 3 per cent 
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Duration With relation to duration of symptoms, mortaht} is indi- 
cated in table 19 There were 12 patients in w'hom the duration of 
S3 mptoms of peptic ulcer rvas one year or less, with a mortality rate of 
166 per cent There were 18 patients in whom the duration was one 
to ten 3 ears, with the same percentage of mortalit3' In 15 patients 
S3'’mptoms of peptic ulcer had existed for eleven to tiventy years, with 


Table 19 — Factors w Mortality m Resections and Other Procedures jor 

Peptic Ulcer 


Tactor 

Ca«es 

Deaths 

Per Cent 

Decades 

£>tb 

14 

3 

^14 

etb 

15 

4 

261 

7th 

U 

7 


Duration 

0 to I rr 

12 


166 

1 to JO yr 

18 

S 

16 6 

11 to 20 yr 

15 

o 

33.3 

21 to 50 yr 

o 

4 

SOO 

Surgeons 

Senior 


2 

13 3 

Junior 

U 

7 

636 

Besldent 

24 

5 



a mortality rate of 33 3 per cent In 5 patients the duration was twenty 
to fifty years, with a mortality rate of 80 per cent These figures indicate 
that the shorter the duration, and therefore the younger the patient, the 
low er the mortality rate 



CHart 16 — Clinical data on resections and other procedures for peptic ulcer 


Surgeon The mortality rate according to the staff rating of t 
surgeon is illustrated in table 19 Senior staff surgeons operated on 
patients, with a mortality rate of 13 3 per cent Junior staff 
operated on 1 1 patients, w ith a mortalit3 rate of 63 6 per cent e ^ 
house surgeons operated on 24 patients, with a mortahti rate o 

oercent While it is clear that the resident surgeons w ere assign 

cases «.th the tee operattve r.sk, ,1 ,s d.fficult to eepl.™ "kJ 
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niortiIit\ rate in tlie patients operated on b\ the junior surgeons should 
be so high 

Preexisting Assoaated Pathologic Changes In an attempt to deter- 
mine causes of a high mortahtj rate m some groups a search v.zs made 
for preexisting pathologic changes In the fatal cases, preexisting patho- 


Tmji E 20 — Factors tt Mor*altt\ tr Rcscctioi s ai,d Other Procedurts for 

Pc f tic Ulcer 


Factor* 

Cases 

Deaths 

Per Cent 

Prcexl'tinc a"ociatcd patholopc change 

Sypunis 


C 


Diabetes 

1 

1 

ICf^O 

Carcinoma (larynii) 

1 

I 

irno 

Localized p^ntonfti 

1 

1 

iroo 

Eurrical (technic) 

Duodenal blowout 

€ 

3 

S3.3 

Wound separation ^ 

5 

1 

4A/> 

Bile peritonitis 

I 

I 

ICOO 

Vicious cycle 

1 

1 

ICOJ) 

ShocL 

2 

1 

i<r>o 

Surpical (beyond control of operator) 

Pulmonary 

1C 

t 

-0 0 

Thrombophlebiti 

o 

I 


IImboh«m 

1 


iroo 

Jlalnutntlon 

> 

1 

wOO 

Mesenteric throinbo«i« 

1 

\ 

KOO 

Cerebral accident 

1 

1 

voo 

Parotitis 

1 

1 

imo 


logic changes appeared to be at least partial!} responsible for the high 
mortalit} rate, as shown m table 20 Positne serologic reactions were 
present in 7 cases, ha\ ing a mortalit} rate ot 42 8 per cent Diabetes, 
carcinoma of the lannx and localized omental abscesses discoiered at 



Chart 17 — Results of treatment tn resections ot peptic ulcer 


operation each were present in 1 case, wnth a mortalit} rate ot 100 per 
cent These findings indicate that candidates tor radical surgical treat- 
ment should be scrutinized closeh for assoaated pathologic changes 
Surgical Technic Mortalit} as it appeared to be related to surgical 
technic, therefore under control of the operator is illustrated m table 20 
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As McKittrick and colleagues “ have pointed out, it is well known that 
duodenal blow out is the commonest cause of death in partial gastrectomi 
for duodenal ulcer Duodenal blowout occurred in 6 cases in this senes, 
w ith a mortalit}' rate of 83 3 per cent In 4 of these cases duodenal 
ulcers were dissected with difficulty off the head of the pancreas In 
the fifth case, dissection w'as not attempted but note was made of extreme 
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k. 

Chart 18 — Factors in rnortaht> in resection of peptic ulcer 


edema of the first portion of the duodenum and a dram w'as inserted m 
anticipation of possible blowout The sixth case was one of a gastric 
ulcer penetrating into the bodj of the pancreas The ulcer and the 
duodenum w ere dissected off the pancreas 
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Chart 19 — Factors in mortaIll^ in resections and other procedures for peptic 
ulcer 

The importance of continuous decompression of the stomach after 
resection now is generallj accepted In onl^ 2 ,,,e 

special nursing arailable to insure uninterrupted suction t g 

nasal tube „ c rases with 

Separation of the wound complicated convalescence m ^ 

a mortahtv rate of 40 per cent Bile peritonitis, vicious cvc 
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cicli complicntcd 1 case, 3 deaths, or a mortalitv of 100 per cent 
The first of these attended attempt to excise a penetrating duodenal ulcer 
Surgical jMortahU Be\ond the Control of the Operator Surgical 
mortalit} attributable to factors beiond the control of the operator is 
illustrated in table 20 Pulinonar\ complications occurred in 10 cases 
^\ ith a mortahti rate of 20 per cent Deep thrombophlebitis occurred in 
3 cases i\ ith a mortahh rate of 33 3 per cent Embolism occurred m 2 
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Chart 20 — Factors in mortaliti 
ulcer 


in rc-ections and other procedures tor peptic 


cases, \\ath a mortalit) rate ot 100 per cent Malnutntion supervened 
in 2 patients, w ith a mortaliti rate of 50 per cent Mesenteric thrombosis 
cerebral accident and parotitis each occurred m 1 case, avith fatal results, 
or a mortality rate of 100 per cent These complications, therefore, 
account for mortality rate in 18 per cent of cases 


T ABLE 21 — Factors tii Mortality tn Resections and Other Procedures for 

Peptic Ulcer 


Factor 

Ca e« 

Deaths 

Per Cent 

Anesthesia 

Inhalation only 

“ 

o 

"1 4 

SpioaJ only 

6 

o 


Spmal with supplemental 

04 

4 

10^ 

Site and type of ulcer 

Multiple 

o 

a 

100 0 

Simple 

6 

3 

500 

Obstruction 

11 


1» 1 

Penetration 

13 


15^ 

Bleeding 


1 

aOO 

Acute perforation 

i 

1 

100 0 


Anesthesia The relation of anesthesia to mortahtj rate in this senes 
is illustrated in table 21 Inhalation anesthesia alone was used in 7 
cases, with a mortalit) rate of 714 per cent Spinal anesthesia alone 
w as used in 6 cases, w ith 5 deaths, or a mortalitv rate of 83 3 per cent 
Spinal with supplemental anesthesia was used in 37 cases, with 4 deaths 
or a mortalitv rate of 10 8 per cent 
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Site and Tj pe of Ulcer The site and tj pe ot ulcer frequent!} are 
tactors in mortality As indicated preiiously, this is true especialh if 
an attempt is made to excise a duodenal ulcer i\hich penetrates into the 
head of the pancreas For this reason, Reinhoff’® has abandoned 
surgical remo^al, and McKittnck and associates® have de\ eloped the 
tM o stage resection procedure As illustrated in table 21, multiple ulcers 
occurred in 5 cases in our senes, with 5 deaths, or a mortalit} rate of 
100 per cent Only in 6 cases did simple, uncomplicated ulcer occur 
In this group, however, there were 3 deaths, or a mortalit} rate of 50 
per cent Obstruction complicated ulcer in 11 cases, wnth 2 deaths, or 
a mortalit} rate of 18 1 per cent Penetration into adjacent iiscera was 
demonstrated in 13 cases, with 2 deaths, or a mortality rate of 15 3 per 
cent Bleeding W'as a factor in 2 cases, with 1 death, or a mortahti 
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Chart 21 — Factors in mortalitj in resection of peptic ulcer 


rate of 50 per cent Acute perforation was present in 1 case with death, 
or a mortality rate of 100 per cent Except for acute perforation an 
bleeding, knowm to be the most serious complications of peptic ulcer, 
the highest mortality rate occurred m simple, uncomplicated ulcers e 
reason for this is not discernible m this study 


COMMENT 

As has been pointed out, the period during which these obsenations 
were made corresponded to the time when the national war effort was a 
Its peak With high national emploiment, charm hospital census wa 
low and made up of aged, disabled or othenvise handicappe 
In addition, the medical and nursing staffs of public "°®P' 
greath depleted Bejond question, the results of this stu v r 

W Reirihoff W F 4n Anahsis of the Results of 
of Two Hundred and Sixti Consecutiie Cases of Chrome P 
Duodenum Ann Surg 12t 583 599 1945 
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inroidh on tlie cfficicnc} of chariU hospitals sen ice that inentabh 
resulted trom the war 

It is notewortln tint during- the period under obsenation onlj 22 per 
cent of patients witii peptic ulcer were treated surgicalh This fact is 
more significant wiicn it is noted that the figure includes the cases ot 
acute perforation Ibis complication alwars has accounted for the 
highest number of surgicalh treated patients with ulcer in the Los 
Vngeles General Hospital In new of these figures the surgical staff 
IS not selecting too great a proportion ot patients for surgical treatment 

\\ ith reterence to the age at which radical surgical treatment becomes 
necessara it is our strong belief that all patients with ulcers should be 
treated according to a definite and ngorous medical or surgical program 
It IS onh in this war that proper selection of cases can be made for 
either continuation of medical treatment or application of surgical treat- 
ment If medical treatment is a matter of indifference to a phrsiaan 
or a patient, the ulcer is allow ed to persist until too frequentlj complica- 
tions ensue The good results from operation in such circumstances 
become corresponding!} less An analog} to this exists in the manner 
ot treating disease of the bile tract, particular!} disease of the gallblad- 
der This IS m our opinion, one of the greatest lessons to be learned 
from studies of this t}pe on patients of chanty hospitals 

hereas at the time Toland and Thompson reported on acute pertora- 
tion of gastrojejunal ulcer we were able to collect onh 103 cases iroin 
the literature and elsewhere, so manr cases hare come to our attention 
since then as to gir e one the impression that the} are almost commonplace 

It is our belief that the absence ot a record of prerious treatment in 
the group of acute perforations is due to the emergeilc} nature ot 
the condition and the fact that frequenth the patient is in such poor 
ph}sical condition as to make the taking of a prolonged past history 
unw arranted 

Whereas a generaUon ago the cntena for the diagnosis of peptic ulcer 
w ere not w ell established, the diagnosis now is made readil} , w ith certain 
exceptions For confirmation of the clinical diagnosis, the roentgenologic 
examination now is an adjunct of the utmost ralue This is true not- 
withstanding the fact that at times the roentgenologists’ interpretations 
are misleading Whereas in this series there was a diagnostic error ot 
8 per cent, the roentgenogram in most cases did lend material aid in 
localization ot the lesion 

The large number of staff members actii e in the operatir e treatment 
of tlie cases herein reported suggests that the experience and interest m 
gastric surgical treatment of at least some of the surgeons are occasional, 
if not casual An additional factor in support of this is the fact that there 
were more resections m duodenal than in gastric ulcers B} mam 
writers this is thought to be too wide emploj-ment of radical operation 
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m duodenal ulcer A review of the causes of death in resections per- 
formed by junior surgeons does not support the assumption that thej 
assumed responsibility for operation wherein the risk was great On 
the other hand, the great proportion of mortality m patients operated on 
by them seems to have resulted from conditions beyond the control of 
the surgeon 

With respect to the selection of patients for operation, there are 
sereral features which seem to merit discussion When the existence 
of a multiplicity of symptoms m the majority of cases is considered, there 
can be no criticism However, the question arises regarding the applica- 
tion of radical operation in 6 simple or uncomplicated cases While this 
in Itself does not necessarily warrant censure, the resulting mortahti 
rate of 50 per cent offers possibilities for thoughtful self criticism From 
the standpoint of associated pathologic change, the mortality rate sug- 
gests that more emphasis must be placed on the determination of its 
presence or absence w'hen patients are selected for operation With 
respect to the decision as to whether or not to dissect out penetrating 
duodenal ulcers, references in the literature can be found to support 
either point of view 

An over-all mortality rate of 19 3 per cent does not appear too bad 
in light of moitahty figures of the past The fact is that in the series 
reported by one of us from this hospital less than ten years ago the 
mortality rate m surgical treatment of acute perforation alone uas 28/ 
per cent 


The duration of symptoms of peptic ulcer of less than ten years in 
60 per cent of the cases of resection indicates that radical operation vas 
not postponed too long in a majority of the cases Hon ever, the fact 
that m 40 per cent of the cases sj’mptoms existed for periods of eleien 
to fifty years distinctly emphasizes the lack of a definite program of 
treatment m this group of patients Lower mortality rates in younger 
persons are further evidence of the fact that the program of treatment 
should be established early so that should operation become necessary 
It can be applied before the risk increases as a result of advancing ) ears 
The application of gastric resection, partial or total, in 86 per cent of 
the cases illustrates the trend toward radical operation in the treatment 
of peptic ulcer Admittedly less effectual procedures such as gastro 
jejunostomy and gastroduodenostom}"^ were, moreover, accompame^ 
w ith higher mortahtv figures being 25 5 per cent and 42 S per ccn 

respective!} ^ 

In the group of simple ulcers wherein the mortallt^ rate I'as a P 
cent (incidentally the highest mortahtv rate except for the bice 
and acute perforations) there were two duodenal ulcers and one 
ulcer In one of the duodenal ulcers complicating factors exis ei 
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namcK, positue serologic reactions and pneumonia The other was 
complicated bj duodenal blowout Tiie patient with gastric ulcer died 
of postoperatn e shock 

Tmall}, with respect to mortaht) m general, if we were to subtract 
the una\oidable niortalit\ which appeared to be be 3 ond the control of 
the surgeon and amounting to 18 per cent, the total mortality rate 
would be onl} 10 per cent This figure possibh is not too high it we 
take into account the working conditions m this group of patients On 
the other hand, it is too high according to the cnteria tliat IMcKittnck 
and his co-w orkers laid dow n An o\ erlapping of the numerous factors 
m mortaht} is readih recognized 

To sum up, this stud\ finalh reaiews the results m a limited field 
ot altruistic human endeaior It was applied in cnilian life during war- 
time conditions not onh when the t 3 -pe of patient entenng the tvpical 
chant 3 hospital was influenced but when there was a period of radical 
curtailment of the surgical and nursing services 



LIVING FASCIAL SUTURES IN INGUINAL HERNIORRHAPHY 

EUGENE A GASTON, MD 
FRAMINGHAM MASS 

"p'FFECTIVE closure of the inguinal detect m the presence of hernia 
presents a problem uhich has taxed the mgenuitj ot surgeons for 
man} } ears It is the purpose of this communication to present a tech- 
nic for herniorrhaph} w inch includes, among other important details 
a broad approximation of the internal oblique muscle to the inguinal hga 
merit b} a combination of nonabsorbable and Imng fascial sutures, tlie 
latter from the external oblique aponeurosis Approximation ma\ be 
secured lateral as \\ell as medial to the internal inguinal ring, and it is 
belie\ed that the broad scar so formed presents a firm and relatne!) 
nonstretchable barrier to recurrence A series of two hundred and one 
hernias treated b} this method is presented, ^^lth a recurrence rate of 
1 74 per cent 


AX-ATOM\ A^D PH\SIOLOG\ OF THE INGblAAL EEGIOX 
A clear understanding of the anatoniv and ph} siologr of the inguinal 
region is a fundamental requirement for the intelligent treatment ot 
hernia These subjects ha\e been recently reviewed b\ Anson and 
McVay,^ to whose beautifull}' illustrated papers the reader is referred 
The internal inguinal ring is a funnel-shaped defect in the posterior 
fasaal covering of the inguinal region through u Inch tlie spermatic cord 
begins Its course from the retroperitoneal tissues through the la\ers ot 
the anterior part of the abdominal wall This fasaa is continued on to 
the surface of the cord as the internal spermatic fascia 

Except for the peritoneum, the transversalis fascia is the onlj slriic 
ture malving up the posterior -nail of the inguinal canal, and its repair 
tlierefore presents the first important barrier to recurrence of the hernn 
While there is some difference of opinion as to the exact origin of this 
la\ er, it is beliei ed to be the aponeurotic extension of either the trana 
1 ersus abdominis muscle or its fascial co\ enngs The muscle itself se om 
extends sufficient!} far caudad to be of practical importance in the surgi 
cal repair of the inguinal region “ 


From the surgical sen ices of the Framingham Union Hospital 
1 Anson B J, and MeVaj, C B (a) The (W 

HsTiogastnc Regions of the Abdominal Wall Anat Rec 70 21 — ^ 
Inguinal Hernia I The Anatomi of the Region Surg Gincc 
18^191 1938 
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Ihc internal oblique nuisclc has an important sphincter-like action 
around the cord at the internal ring - Its inferior fibers take origin from 
the pectineal fascia deep to the inguinal ligament, o\er an area extending 
troiii the anterior superior iliac spine to a point some\%hat belo\\ the 
nitemal ring Tiie fibers arising below the internal ring loop around 
the cord and, together with those taking origin more lateral!}, sweep 
downward and mcdialh to insert in either ot two wa}s The first, and 
commoner, t\ pe of insertion is into the Iitica alba, pubic crest and pubic 
tubercle Muscle fibers thus surround the internal ring on three sides 
and w hen the abdominal muscles are contracted tighten around the cord 
to reenforce this region Zimmerman pointed out that the effectn eness 
ot this barrier is well illustrated b} the fact that e\en in a patient with 
indirect hernia, m whom the sac is present from birth, the hernia usualh 
does not manifest itsclt b\ filling ot the sac until adult lite has been 
reached 

M'hen the internal oblique muscle inserts as described, the medial 
or lower halt of the posterior wall of the inguinal region is reenforced 
b\ the fibers inserting into the pubic crest and tubercle The second, and 
less common, tape of insertion is into the side ot the rectus sheath a 
\ariable distance abo\e the pubic crest This t}pe of insertion is found 
chiefly in direct hernias and forms a triangular defect which has been 
called the ‘ inguinal tnangle ’ This is bounded medialh b\ the lateral 
edge of the rectus sheath, supenorh ba the inferior edge ot the internal 
oblique muscle and infenorl} by the inguinal ligament In 1912 Pol}a^ 
showed that in direct henna the internal oblique muscle often inserted 2 
to 3 cm aboae the bone Bassini ■‘was eaidenth cognizant ot the impor- 
tance ot closing this defect, for he ada ised that the first taa o sutures be 
applied “close to the pubic bone and embrace also the external edge ot 
the rectus muscle ’’ Andrew s and Bissell •' measured tlie distance from 
the pubic crest to the inferior edge of the insertion ot the internal oblique 
muscle m a series of taa ent} direct hernias and found the distance to aa er- 
age 5 cm Anson and ^Ic\'aa, aaorking on anatomic material, found the 

2 (a) Andrews E A Method of Herniotomr L'tdizing OnI\ White Fascia 
Ann Surg 80 225-237 1924 (b) MeVar C B and Anson B J Aponeurotic 
and Fasaal Continuities in the Abdomen Pehis and Thigh Anat Rec 76 213- 
231, 1940 (c) Zimmerman L M Essential Problems in the Surgical Treat- 

ment of Inguinal Hernias Surg Grnec & Obst 71 654-663 1940 

3 PoKa M Causes des recidnes apres les operations Pres^e med 20 419 
1912 

4 Bassini E On The Treatment of Inguinal Hernia Arch t klin Chir 
40 429 1890 translated br C R Robins A irgmia M Monthh 63 279-283 1936 

5 Andrews E and Bissell A D Direct Hernia A Record oi Surgical 
Failures Surg G\nec 8. Obst 58 /53-/6I 1934 
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distance to vary from 0 to 9 cm , ^^hIIe Robins “ frequently found it to 
be ‘‘as much as inches ” 

The insertion of the internal oblique muscle into the side of the rec- 
tus sheath is important because not onl^ is the sphincteric action of the 
internal oblique lessened but the reenforcement which its fibers of inser- 
tion otherw ise gir e to the posterior wall is also lost Since the distance 
between the internal oblique muscle and the inguinal ligament becomes 
progressively less as the internal ring is approached, it follow s that the 
chief difficulty in utilizing these structures to close the “inguinal triangle” 
will be at the medial end Because most recurrent hernias anse in this 
portion of the inguinal canal and are therefore direct, it is probable that 
failure to secure permanent closure of this triangular defect is often 
responsible for their recurrence 

The term “conjoined tendon” has long been used b> surgeons and 
anatomists to indicate a confluence of the tendinous insertions of the trans- 
verse abdominal and internal oblique muscles Anson and ItlcVay ha\e 
pointed out that such a union takes place, if at all, at a point medial to 
the lateral edge of the rectus muscle The term usually refers to the 
inferior edge of the internal oblique muscle, which in manj persons is 
partially or w holly muscular Zimmerman ' stated that, since the struc- 
ture IS neither conjoined nor tendinous, “the interests of clanh would 
be better senxd if the term ‘conjoined tendon’ w ere abandoned ” These 
authors also pointed out that the free low er border of the internal oblique 
muscle IS an artefact produced when the cremaster muscle co\ ermg the 
spermatic cord is freed 


The anterior wall of the inguinal canal is formed bj the aponeurosis 
of the external oblique muscle, the lower portion of which folds pos 
teriorly to form the inguinal ligament The posterior edge of this ligament 
IS attached to the investing fascia of the thigh ® and serves as the cauda 
mooring m most technics of inguinal herniorrhaphj In the inguina 
region the fibers of the external oblique aponeurosis are parallel to t e 
inguinal ligament Firmly attached at its medial e\tremitj, this apo 
neurosis is extremelj strong when tested in the direction of its ^ ^ 

yet its fibers readily separate w’hen pulled at a right angle to their ong 
axis This fact is so obvious that it is difficult to believe that 
ation in which an attempt is made to reenforce the inguinal defect ' 


6 Robins C R Direct Inguinal Hernia Presentation of an 

for Its Cure, A.nn Surg 108 389-409, 1938 Whi Inguinal Hernia Recur' 

114 118-128, 1941 Trratr'fnt c> 

7 Zimmerman, L M Inguinal Hernia II The Surgica 

Direct Inguinal Hernia, Surg, Gvnec 5. Obst 6S I92-I98, I93s rurrf* 

8 McVaj, C B, and Anson, B J A J0,3 

Methods of Inguinal Herniorrhaphv Surg Gvnee S- Ob't 



G IST0\’—I\GLI\ IL HERMORRHAPm 


417 


use ot n finp ot tins tascia ” could ha\ e much to recommend it On the 
other hand, because ot its strength in tiie direction of its fibers strips 
ma\ be ad\antageousl\ used as fascial sutures 

THE r-XTHOLOGIC CH \NGES OF I^GLI^ \L HERXI\ 

Althougli indirect and direct inguinal hernias are entirely different 
etiologicalh , tlie} otten present practicalh the same problem from the 
standpoint of surgical repair It is therefore, important to ha\e a clear 
insight into tiieir structural similarities, tor not onK do the te\o tvpes 
frequent!} coexist, but when recurrence takes place after surgical repair 
ot either t} pe the recurrent hernia is usuall\ direct 

Jndiicct Henna — Etiologicalh indirect hernia results from the fill- 
ing ot a preformed sac present at birth and resulting from incomplete 
obliteration of the processus \aginalis testis While hermabon of abdom- 
inal contents into this sac is not rare during infancr and childhood it 
most commonh occurs during tiie third and fourth decades The fact 
that the congenitalh present sac is otten pre\ented from filling dunng 
the ph3Sicalh Mgorous rears ot childhood and adolesence, br the sphinc- 
tenc action of the internal oblique muscle, has a^read\ been commented 
on When such hernias do occur in children, the force causing the sac 
to suddenh open and fill is usualh onh enough to o\ ercome this sphme- 
teric action, there being little or no damage to the muscle or to the 
transr ersahs tascia adjacent to the internal nng In such instances the 
sac is the onl} anatomic defect, and all that is necessarr to secure a 
permanent cure is remoral of the sac Such a procedure is satisfactor} 
m infants and )Oung children, and lason,'® among others, has recentlr 
reported 100 per cent cures in a large senes so treated 

A\'hen the force is sufficient to cause pain and local tenderness, partic- 
ularly if the initial injur} is follorred br a large hernial mass, there is 
probablr alrrars an associated mjurr to the transr ersalis tasaa, rrhich 
IS split mediallr from the internal nng for a ramng distance At the 
same time there is probabl} also an assoaated injurr to the fibers of tlie 
internal oblique muscle, rrhich surround and protect the internal nng 
In hernias rrhich are not prompt!} treated, the continued filling and 
empt}ing ot the hernial sac causes increasing damage to the structures 
about the internal nng In extremel} old hernias of this t}-pe, the split 
in the transr ersalis fascia mar extend along the entire postenor rrall ot 
the inguinal canal In these arcumstances the infenor epigastnc ressels 
mar be pushed farther and farther mediallr, so that the hernia remains, 
technicallr, an indirect one This m no rra} alters the important fact 

9 Andrews E. Further Experiences with Pureli Fasaal Hemiotom^, Ann 
Surg 88 874-878 1928 Zimmerman " 

10 lason A H Hernia in Infancr and Childhood Am J Surg 68 287- 
296 1945 
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that the posterior wall of the inguinal canal has received severe and per- 
manent damage More commonlj', the deep epigastric lessels remain 
m their usual location but, because of their elasticity, do not pre\ent the 
progressive injury to the transversahs fascia The enlargement of the 
internal ring toward the pubic tubercle continues, and, in persons in 
■whom the internal oblique muscle inserts into the side of the rectus 
sheath, the split transversahs fascia presents an avenue for the protrusion 
of the peritoneal sac of a direct hernia The patient then has a combined 
direct and indirect hernia 

As the internal ring enlarges there is progressne injurj to the other 
structures forming the inguinal canal Not only is the internal oblique 
muscle stretched and weakened in the part surrounding the internal nng, 
but there is also a similar injurj' to the fibers inserbng into the pubic 
crest, so that the sphincteric action is eventuallj' lost The protrusion 
of the enlarging hernial mass stretches and separates the fibers of the 
aponeurosis of the external oblique muscle Such separation is frequentb 
seen at operation and casts further doubt on the ad\isabilit} of using 
this structure as a flap for the repair of inguinal defects 

Di> ect Hei ma — Thfe development of primaty direct hernia is prob- 
ably influenced by the insertion of the internal oblique muscle into the 
side of the rectus sheath, which tlius affords no reenforcement to the 
posterior w'all of the inguinal canal The entire force of intra-abdominal 
pressure is exerted against the transversahs fascia, and, if this is not 
sufficiently strong to withstand the constant fluctuations of abdominal 
pressure, its fibers stretch, become attenuated and finallj separate to 
allow the protrusion of a peritoneal sac 

Because the split in the transversahs fascia is usuallj wide, extending 
laterally from the edge of the rectus muscle along the postenor wall o' 
the inguinal canal, the peritoneal sac usually has a w ide internal opening 
If the hernial mass simply pushes foniard the anterior wall of the inguina 
canal, there is little danger of strangulation How ever, as demon-trate 
m the senes of cases to be presented, the direct hernial sac often 
through the subcutaneous inguinal ring, where strangulation not om 
is possible but is relatnelj frequent 


THE SURGICAL REPAIR OF IXGLIKAL HERNIA 

Until the last decade of the nineteenth centurj' the results of 
herniorrhaph) w ere unn ersally poor Dunng that decade t e 
work of Halstead,^^ Bassini * and Ferguson “ pointed the wa\ o i 

II Halstead, W S The Radical Cure of Hernia, Bui! Johns j- ,I| 

1 12-13, 1889, The Radical Cure of Inguinal Hernia in the Ma e, i i 
1893 , The Cure of the More Difficult as M ell as the Simp e ngui 
ibid 14 208-214, 1903 
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superior results Since then i large amount of literature on the technical 
aspects ot the subject has accumulated With the exception of the \\ork 
of Me \rthur and Gallic and LeMesurier on the use of autoplastic 
fascia, little of fundamental importance has been added For instance, 
recent studies comparing the end results of hemiorrhaph\ using \ari- 
ous tjpes of suture material ha\e confirmed the correctness of Halstead s 
teachings as to the ad^antages of silk Similarh, \\ith a fe^\ dissenters " 
most recent reports show impro\ed results with the use of fascial 
sutures as ad\ocated b\ McArthur or Gallic and Le^Iesuner The tol- 
lowing technic has been used in the senes of cases presented in this paper 

The incision lor inguinal herniorrhaph> has receded scant attention Because 
the medial end of the inguinal canal is the point at which recurrence is most 
likeh to take place, adequate e\posure demands an incision which starts near 
the midhne, about 1 cm abose the pubic crest From this point the inasion is 
made parallel to the inguinal ligament and about 2 cm abo\e it, to a point 2 cm 
medial to the anterior superior iliac spine (fig 1 A) “Adequate exposure is as 
important in herniorrhaphi as in an\ field of surgeix 

After the external oblique aponeurosis has been treed of subcutaneous fat oser 
a wide area, it is incised at the medial pillar ot the external inguinal ring and 
split in the direction of its fibers as far as the incision will permit The internal 
oblique muscle is then wideU exposed b\ separation of it from the external oblique 
aponeurosis The spermatic cord is treed from the inguinal ligament, the cre- 

12 Ferguson, AH On the Radical Cure ot Inguinal and Femoral Hernia 
b> Operation, Ann Surg 21 347-564, 1893 

13 McArthur, L. L Autoplastic Suture m Herma and Other Diastases 
Preliminam Report, JAM A 37 1162-1163 (Nov 2) 1901, Autoplastic Sutures 
in Hernia and Other Diastases Final Report, ibid 43 1039-1048 (Oct 8) 1904 

14 Gallic, W E, and LeAtesuner, A- B The Use of Li\mg Sutures m 
Operatise Surgers, Canad M A J II 504-513, 1921 

15 Parsons, W B Silk Sutures in the Repair of Hernia, Ann. Surg 106 
343-347, 1937 Longacre, A B Follow-Up of Hernia Repair, Surg, Gsmec. 

& Obst 68 239-246, 1939 

16 Burdick, C G , Gillespie, D H M, and Higinbotham N L Fa'cial 
Suture Operations for Hernia Summan and End Results of 1 ‘185 Operations 
Ann Surg 106 333-343, 1937 Grace R. V and Johnson A' S Results of 
Hemiotom 3 in Patients of More than Fifti Years ol Age, ibid 10 6 347-362 1937 

17 (a) Seelig, M G, and Chouke K S A Fundamental Factor in the 
Recurrence of Inguinal Hernia Arch Surg 7 553-572 (Hos ) 1923 (b) Lsle, 

H H M Fascial Sutures for Inguinal Hernia, Ann. Surg 88 870-873, 1928 
(c) Bisgard J D The Use of Living Sutures of the External Oblique Apo- 
neurosis in the Repair of Inguinal Hermas in Adults Surg, G>Tiec & Obst 68 
113-117, 1939 (rf) Sachs, L Autoplastic Fasaa Sutures in Repair ot Ingumal 

Hernia ibid 69 513-517, 1939 (e) Joice, T M Fascial Repair of Ingumal 
Hernias Report of Se\en Hundred and Sixtj Operations from Januarj 1934 
to Januarv 1939, J A M A 115 971-977 (Sept 21) 1940 (/) McQoskei, J F 

and Lehman, J A Lmng Fascial Sutures m the Repair of Large Inguinal 
Hemiae Ann Surg III 610-617, 1940 (g) R-van W J Lmng Fasaai 

Suture in the Repair of Inguinal Hernia, Surg, G>Tiec. ObsL 77 335-538 1943 
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The important s°Z^Z T^° '"Suma! caL 

Identified ™,k ! k f 

,S|?HPSHSS: 

olishpri til isolated In indirect hernias this is readil> accom 

Zck J Z J J"u introduced through the 

eck of the sac, its Midth estimated and the posterior nail of the inguinal canal 



Fig I incision B, indirect hernia, showing split in tranversahs fascia 
C primary direct hernia 


and the region of the femoral ring carefulh palpated from within the abdomen 
to determine whether or not coincidental direct or femoral hernias are present 
With the cord retracted laterally to expose the region of the internal ring and 
with the index finger pushing forward the posterior wall of the inguinal canal 
from within the abdomen, the transversalis fascia is carefully freed of fat so that 
Its fibers can be clearlj identified (fig 1 B) When properl> exposed the spin 
that IS usualb present will be clearlj esident If there is a wide split, the imcrior 
epigastric sessels, which he between the peritoneum and fascia, will he promt 
nentlj exposed 

After proper exposure of the transversalis fascia, the hernial sac is transfix^l 
ligated and amputated at its neck, and the stump is allowed to retract under l c 
lateral fibers of the internal oblique muscle The defect in the transicr'a i< 
fasaa is then carefullj closed with a continuous suture (fig 2/f) 

Should a direct hemial sac also be present it is usualh not ncces'an ^ o 
excise it, since it often is onb a bulge through m cIongaKxI rent in (he trt 
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\crcilis fa'cia Narrow peritoneal dnerticula occasionalh arise irom direct 
hernial sacs,'* and tliese should be amputated after the necks ha\e been doted 
with transfivion ligatures 

In primarj direct hernia the sac tna\ or ma\ not be opened depending on 
Its configuration The diffuse bulge need not be opened (fig 1C), but the more 
pedunculated sac, particular!! if it extends through the external inguinal nng 
should be opened and excised, care being taken to avoid injur> to the bladder 
hether or not the sac is excised, the rent in the transversalis fascia should be 
pam'takinglv closed from the pubic tubercle to the internal inguinal ring 

In all primarv direct hernias it is essential that a careful search be made tor 
a coexisting indirect sac If the direct sac is opened this search maj be quicldv 
made with the exploring finger within the abdomen If the direct sac is not 
opened the search should be made b\ separating the structures ot the spermatic 
cord in its proximal portion near the internal ring so that small sacs mav not 
be overlooked 



Fig 2 A, closure of the transversalis lastia B approximation of the internal 

oblique muscle to the inguinal ligament with interrupted sutures 

After the transversalis fasaa has been closed a reenforemg laver is secured 
over it b 3 sufurmg the internal oblique muscle or aponeurosis (it an aponeurotic 
insertion is present) to the inguinal ligament (fig 2B) In mdirect hernias 
this is readily accomplished, smee the insertion of the muscle into the pubic crest 
and tubercle leaves onlv a narrow space between its inferior border and the 
inguinal ligament. \\Tien the internal oblique muscle inserts mto the side of the 
rectus sheath, as in direct herma, the closure of the “mgumal triangle” is accom- 
plished in the same fashion except that m the medial portion the side of the 
rectus sheath is approximated to the inguinal ligament from its point oi uiser- 
tion mto the pubic bone up to the point at which it is joined bv the msertion ot 
the mtemal obhque muscle. In rare instances this triangular defect is so wiae 
that approximation can be accomplished onlj with great tension In these cir- 
cumstances the tension should be relieved bj a vertical masion made through 
the anterior rectus sheath just lateral to the midline on the same side. Moderate 
tension is relieved bj the fascial suture to be described 

18 Burton, C C, and Blotner, C Diverticular Inguinal Hernia, Surg 
Gvnec &. Obst 73 212-217 1941 
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The approximation of the internal oblique muscle (and rectus sheath, when 
this IS necessarj) to the inguinal ligament is best done with interrupted 00 'ilk 
or njlon sutures Such relatiiely large suture material has the advantage oi 
increased strength as w ell as of lessened danger of cutting The accurate approo 
mation of these structures is greatly facilitated by the use of an instrument 
designed to hold knots without cutting or otherwise ueakemng the suture mate 
rial A satisfactory instrument for this purpose has been made from a Crile 
hemostat, the serrations of nhich have been filed awai and the edges of the 
jaws rounded off With such an instrument the first throii of the knot can h* 
tightened so that accurate approximation is secured w ithout strangulation of tis'ue 
The knot is then held firmh, without slipping, while the second throw is com 
pleted 

If an aponeurotic insertion of the internal oblique muscle is present it is 
desirable that this, rather than muscle tissue, be approximated to the inguinal 
ligament. Often, particularlv in indirect hernias, such an aponeurotic layer he^ 
under a sheaf of muscle tissue at the inferior edge of the internal oblique mu'cle. 
Removal of this sheaf of muscle tissue wnll expose the aponeurotic layer 

If no aponeurotic laver of the internal obhque is present, the muscle ti'sue 
Itself forms a satisfactory layer for approximation to the inguinal ligament Seelig 
and Chouke^'s have shown experimentally that muscle and fascia will unite 
firmh onlv if there is injurv to the muscle tissue Such injun allows firm 
union to take place between the fascia and the endomysial, epimvsial and pen 
mjsial connective tissue of the muscle Controlled injurv to muscle to allow 
such muscle-fascia union may be satisfactorily accomplished bv the ii'e of a 
reenforcmg suture of autogenous fasaa Because of its availability, fascia 'ccured 
from the external oblique aponeurosis is more desirable than fascia lata 

To develop the reenforcing fascial suture a straight hemostat is applied aero s 
1 cm of the medial edge of the external oblique aponeurosis near the antcrio" 
superior iliac spine, where it begins to thicken before surrounding the muscit 
The aponeurosis is dmded at this point, and a fascial strip 1 cm wide i$ 'eparaW 
down to Its medial attachment, which forms a firm anchorage that is not disturb 
The free end is tied with fine cotton or silk, and this ligature used to threa 
the fascial strip through a small-curved, large-eved needle (fig 3) 

With the needle firmly affixed, the reenforcing fascial suture is inserted, care 
being taken not to twist it In both direct and indirect hernias this 'uture is 
started through the anterior rectus sheath, which is approximated to the a cia 
overlying the pubic tubercle It is then carried laterally, each stitch being 
superficial to and in between the silk sutures In this way the silk is un ^ 
and a broad approximation of internal oblique muscle to inguinal , 

established (inset, fig 3) The two structures are accuratelv approxima 
even though some tension results, and the fascia is not used to at 

The internal oblique muscle is snuglv approximated to the inguinal 
the internal ring, thus reestablishing its sphincter-like action 
internal ring the fibers of the internal oblique muscle are approxima e 
inguinal ligament with two or three sutures When the interna! o 
attached lateral to the internal ring, a second strip of external o ique 
mav be used as a fascial suture to reenforce the approximation in 
This IS left attached at its lateral extremitv, and the suturing egm 
anterior superior iliac spine and proceeds mediallv to the interna m 

19 Seehg M G Fundamental Principles UnderUinc the 
of Inguinal Her'ma T A M A. 88 529-532 (Feb 19) 1927 
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\\ hen orcliicctoiin is [Krtornied coneoniiniith the c tuo strips ot fiscia nia% 
Ix. used to rcentorce the closure oi the entire inguinal region trom the anterior 
■superior line spme to the puhic tubercle This second fascial suture has been 



Fig 3 — Fascial suture used to approximate the internal oblique muscle to the 
inguinal ligament superficial to the interrupted sutures The nset shows the 
broad approximation thus established 



F,g 4 ^ second fascial suture being inserted lateral to the internal mgaimal 

ring The inset shows complete closure of the inguinal detect alter dmsion oi 
the spermatic cord preparator\ to orchiectomi 

used in 17 cases in this senes fsee the rollow mg paragraphs) but since the 
three recurrences encountered were all located lateral to the cord its mce 
frequent use seems to be indicated 
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The importance of proper and complete closure of the medial portion of the 
inguinal defect m all hermas cannot be too greatly stressed This is accom 
plished first by the interrupted sutures, the most medial of i\hich is used to 
approximate the edge of the rectus sheath to the pubic tubercle at a point medial 
to the insertion of the inguinal ligament The reenforcing fascial suture is then 
started en more medially and in such a manner that the silk is buried b\ the 
approximation of tissue superficial to it These two rons of sutures estabh h 
a broad approximation of muscle to ligament It is belies ed that the resulting 
broad scar, m a portion of ss’hich the direction of the fibers is controlled bi the 
use of fasaa, is less likely to stretch or give vvaj than the narrow er scar pro- 
duced by the use of either row alone Evidence in support of this statement 
is found in the series of cases to be presented in which recurrence did not take 
place m the portion of the inguinal canal so treated 

After the approximation of the internal oblique muscle to the inguinal liga 
ment is complete and the reenforcing fascial sutures are in place, the external 
oblique aponeurosis is reapproximated with mterrupted sutures Usuallv sufficient 
aponeurosis remains so that it can be approximated superficial to the spermatic 
cord In the event that this cannot easily be done, it is approximated deep to the 
cord Perfect hemostasis is secured, the subcutaneous tissues are closed and the 
skin IS accurately brought together Firm pressure is applied bv meana of a 
figure of eight bandage 

Nonabsorbable suture material is unquestionably superior to surgical 
gut m repair of hernias Fine cotton has proved satisfactory for heino' 
tasis but, because of the occurrence of vv^eak spots at unpredictable inter 
vals, has not been used for approximation Nylon, which is uniform m 
size and strength, has been most satisfactory for this purpose Size 000 
has been used to close the transversalis fascia, size 00 to approximate 
the internal oblique muscle to the inguinal ligament and size 0000 in the 
external oblique aponeurosis and skin 

Postoperative care in most of the cases reported herein has included 
ten to fourteen days in bed after operation During the past j ear, how 
ev^er, all patients have been allowed to “dangle” on the first postoperative 
day and to sit in a chair on the following day Thereafter increasing 
actmty is encouraged, so that by the fourth or fifth postoperative a' 
the patient is walking without assistance Most patients are now 'S 
charged from the hospital on the fifth to seventh postoperative da)S o 
date there has been nothing to suggest that such earlv ambu ation 
been detrimental to sound healing 

RESULTS 

This senes consists of tvv'o hundred and one hernias occurnOt, ^ 
patients All were operated on by me using the technic descn le^ 
evens patient followed has been personally examined One pa m ^ 
a mortaht} rate of 0 5 per cent For study and comparison 
has been divided into indirect hernias, of which there 
and seventeen, direct hernias, of which there were 
bined direct and indirect hernias, of which there were s 
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Table 1 shows the age distribution of patients with all t}pes of hernias 
As IS generall} true, the patients with indirect hernias tend to fall m the 
\ounger age groups Onlj tliree hernias occurred in females, two being 
indirect and one direct 

Of the 169 patients sumving operation, 143, or 84 6 per cent, were 
lollowed Out of a total of two hundred operations one hundred and 
se\ent}-two were followed, a follow-up, b\ operations, of 86 0 per cent 


Table 1 — 'tgc Dtslnbutioi 
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Table 2 summarizes tlie duration of the follow-up by operations Of 
the 3 patients who had hernias which recurred, in 2 the condition did 
so withm one jear after operation and the third was found to have a 
small, asymptomatic recurrence five and one-half jears alter operation 
Emergenc) operations for strangulation were necessarj m two (17 
per cent) of the indirect hernias, m seven (104 per cent) of tlie direct 

Table 2 — Duration of Folloio-Up (by Operations) 



Indirect 


Direct 

Direct and Indirect 
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hetnias and in one (5 9 per cent) of the combined direct and indirect 
hernias The high incidence of strangulation among the direct hernias is 
antithetical to the statement of Andrews and Bissell,= who found this 
type of hernia “nearly 100 per cent safe” from strangulation Of the 
10 cases of hermas of all types which were strangulated, 8 were followed, 
m 1 of which the hernia recurred 

Of the entire senes of two hundred and one hernias, seven were 
sliding hernias Three of these were indirect, all on the left, and four 
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were direct, one on the right and three on the left Ot the fi\e sliding 
hernias ^^hlch were followed, none recurred 

Pnmar}^ repairs were performed on one hundred and iiineti ol the 
hernias of this senes, while secondary repairs were done on eleven Of 
the ele\en recurrent hernias, nine had recurred as direct hernias and in 
two the recurrences were both direct and indirect This emphasizes 
again the importance of securing adequate and permanent reentorcement 
especially at the medial end of the inguinal canal The three hennas 
which recuried after operation in the present senes all did so lateral to 
the spermatic cord at the internal ring and w ere, therefore indirect her- 
nias None recurred as direct hernias This indicates that the use of 
nonabsorbable sutures and fascia removed from the e\ternal oblique 
aponeurosis for the closure of the medial portion of the inguinal canal 
IS a superior method for securing sound and permanent healing It siig 
gests the adi isability of the more frequent use of the second strip ot 
fascia to secure the internal oblique muscle to the inguinal ligament lateral 
to the internal ring Of the eleven secondary repairs, ten were followed 
of which one recurred 

In addition to the difference in insertions of the internal oblique iniis 
cle already referred to, there is a difference in the quality of this niu'cle 
as obsen ed at operation In some persons that portion extending iroiii 
the internal ring to its insertion is largely tendinous, with closeh hint 
fibers that make an ideal anchorage for sutures In others there is little 
or no tendinous structure and the muscle fibers are friable and loo'^eK 
joined In the latter situation the inadequacj of healmg after ordiiian 
methods of suture has alreadj' been commented on, and it was with the 
hope of orercoming this difficult} that the technic described was U'cd 
In an effort to eraluate the importance of the structure of the inttrm 
oblique muscle m relation to the final results with this technic, carelu 
notes on its structure were made at the time of operation The mu-ct 
was designated as poor if it was entirel} muscular and obrioush weak in 
structure It w'as designated as good when its fibers were iiio't ' o 
entireh tendinous and as fair when between these two extremes atis 
factor} notes as to the condition of the muscle were armlable in one 


hundred and eighty -six herniorrhaphies 

The condition of the internal oblique muscle seemed to bar c no rc 
tion to the duration of the hernia or to whether a truss bad ^ 

W ith this technic it also seemed to liar e no relation to recurrence o 
hernias since of the 3 patients who had recurrences, 2 were 
hare “good” internal oblique muscles and that of the thir was c 


A stud\ of figure 5 indicates that the condition of the 
muscle IS, in some measure, related to the age of the 
each succeeding decade the percentage of patients v ith P 
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oblique imibclcs iiicrcnbtb That the poor condition ot the internal 
oblique imiscic uith ad\ ancing rears is not related to the trpe ot hernia 
IS indicated b\ the lact that the percentage of patients rrith poor muscles 
increases in about the same proportion with each succeedine decade in 
each ol the three t\pcs ot Iicrnias 

COMPLICmONS 

One death occurred in this senes, m a 51 rear old man with a direct 
inguinal hernia on the right side winch had been strangulated tor three 
da\s before operation 1 he hernia contained onh omentum which was 
gangrenous K laparotonn wound was made and the colon thoroughh 
inspected , no endence ot injurr was tound His postoperatae recorerr 


I 



19-19 20 29 90-39 40-49 90-59 60 69 70 79 

CASES- II 16 26 49 54 Z5 12 

Fig 5 - — Condition ot the internal oblique muscle in relation to age 

was good until the fitth da\, when he suffered a massne pulmonara 
embolism This was treated br bgation of the femoral reins, but there- 
after he had a srringmg temperature ot graduallr increasing sereritr 
beliered chnicallr to be due to pulmonarr sepsis On the eighteenth 
postoperatn e dar abdominal distention rrithout tenderness rras noted 
In spite of r igorous treatment his condition became progressir elr rr orse, 
and he died three dar s later At autops} a resoir mg intarct ot the lorr er 
lobe of the right lung rr as found The cause ot death rr as acute general- 
ized peritonitis arising from a small perforation of the transrerse colon 
The cause of the perforation w as not eradent at autopsr but in retrospect 
it seems likelr that a tinr Richter’s trpe ot strangulation ot the trans- 
rerse colon rras orerlooked at operation 
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Other complications were 3 cases of postoperative atelectasis and 1 
of bronchopneumonia There was 1 case of hematoma of the scrotum, 
that of a patient who had a concomitant orchiectomy One patient suf- 
fered thrombophlebitis of the pampiniform plexus, which uas treated bi 
incision of the tunica albuginea, there was no subsequent atroph} of the 
testis Wound sepsis occurred in 1 instance, that of a strangulated hernia 
in a man 73 years of age The wound healed promptly after drainage 
of the superficial tissues, and there was no evidence of recurrent hernia 
four and one-half years after operation 

Concomitant operation was performed with nineteen herniorrhaphies 
of this senes H 3 'drocelectomy was done m 4 cases, orchiopexy in 1, 


Table 3 — Summary of Results 
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orchiectom} in 11 and appendectomy m 3 Except for the scrotal hema 
toma noted, none of the patients suffered postoperative complications 

Of the one hundred and seventy-two herniorrhaphies which ucre 
followed, three recurred, a recurrence rate of 1 74 per cent One o 
these del eloped after operation for an indirect hernia of only three an 
one-half weeks’ duration Sixty-six months later a completelj 
matic recurrence iias found at the internal ring, illustrating again 
necessitj for careful examinations in the determination of en ^ 

The other two recurrences followed repair of combined direct an 
hernias, one of which was a strangulated recurrent hernia ‘ ^ 
the recurrences m these 2 instances also took place at the intern 
In none of the hernias which recurred was fascia used htcni 
internal ring 

Table 3 summarizes the statistics of this senes 
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SUMMARY 

1 llic amtoiiu and ph3sioIog\ of the inguinal region are re\ie\\ed 

2 A technic for the surgical repair of inguinal hernias is described 
in which the following points are stressed (a) an adequate inasion, 
(b) ample exposure and painstaking repair of the transversalis fascia 
and (c) broad approximation of the internal oblique muscle to the ingui- 
nal ligament, lateral as well as medial to the internal nng, by means of 
a combination of nonabsorbable and fascial sutures 

3 The results in a series of two hundred and one herniorrhaphies 
are presented 



SACRAL AGENESIS 

Reporf of □ Cose 


ALEXANDER LICHTOR, MD 
MADISON WIS 

^P^ ECALSE ot the relatneh infrequent occurrence ot absence ol the 
Sacrum, tins case is presented A comprehensne rcMeii oi the 
literature is gn en b\ Zehgs * 


REPORT OF ^ CASE 


An infant girl of S montlis (fig 1) had, in addition to the deformin oi the 'pin' 
bilateral clubfoot mi elomeningocele and hidrocephalu= 

The abdominal and thoracic iiscera were e-vamined Gro‘;‘:h the onh abnor 
maliti ob'ened was the fusion of the kidneis which were displaced to the leit 
side On dissection of the lower extremities the peripheral nerves and mu'clc' 
appeared normal Microscopic sections were made from representative area' oi 
the central and peripheral nervous sj stems as well as from mu'cle groups ot the 
lower extremitj Because of degenerative changes of the nene tissue an accunte 
studv could not be made The muscles and tendons on the other hand had ro 
undergone excessive degeneration The striated muscle and tendon appeared to 
be normall} developed There was no fattj degeneration or abnormal dep"' t of 
fat present 


The I crtebral Coluiiiii — In the studv of the vertebral column the roentgeno 
gram (fig 2) was checked bv direct observation of the di'sected material (fie •>) 
The vertebral bodies caudal to the third thoracic vertebra are shown Tic o' i 
fication centers were single in the fourth and fifth thoracic vertebrae two ard 
approximate!} equal in the sixth thoracic vertebra two with one large and oat 
small in the seventh dioracic vertebra and three small relativclv equal oa s m 
the eighth thoracic vertebra There was a small single o sification center in tr 
posed between the eighth and ninth thoracic vertebrae There were two centtf 
in the tenth thoracic vertebra one or two small ones between the tenth and ekiwtn 
thoracic vertebrae and single ones in the tenth and eleventh thoracic ve'tebnc 
lumbar vertebrae showed sacralization but did not function etivetivth as a 
In ossification the lumbar bodies like the last thoracic had single s'liarvi ec^ 
ters when viewed irom the ventral surface when viewed irom the dor‘3 “ 
there was a long crest projecting and extending to the third lumbar ver 
The ribs were used as the criterion of vertebral level wiiicli mav or m 


From the Department of \natomv Lmvtrsitv ot i con in Mvncal ^ 
1 Zehgs I M Congenital Ah enct rt 
ov ) 1940 


•sitv ot ^\l con in wv, 

tie Sacrum \rcb 'ur" ' 
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ln\c l)et.n ici-iintc The M.rttbr-ie cnidal to tlic sixth thoracic became wider, 
the icrttbrat caudal to the twellth thoracic had assumed the characteristics ot 
'acruiii There was a moderate ciirce ot the \ertebral column dorsalh and to 
the right the apc\ ot the lateral right con\e\it\ culminated at the eleeenth 
thoracic \ertebra The \ertebral arches caudal to the sixth thoracic were open 
Caudal to the lowest lett rib was a lamina of bone tused to the lett side of the 
acrtebral bod\ Project ng into the \ertcbral canal trom the dorsal surface of the 
\crtcbral bodies caudal to the twelfth thoracic was a triangular crest of bone 



Fig 1 — Photograph ot an 8 month iniant with h\ drocephalus bilateral 
talipes equmoearus and maelomeniiigocele 

extending lor three segments In this ridge ot bone were three additional ossifi- 
cation centers and the ossification center tor the bode at the cephalic end ot 
the ridge contributed to the lormation of the latter 

The four caudal nb' on the kit were fused \11 the ribs were directed 
cephalad rather than caudad The articulation ot the left ilium with the eertebral 
was effected be fibrous tissue that on the right hoeeeeer eeas brought about be 
Cartilage The Ice el oi ihac articulation is shoeen in figure 3 
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The Clubfoot — The ligaments were not thickened The infenor calcaneo- 
m\icuhr ligament was extremeh small, the navicular being in close contact with 
the sustentaculum tali The ligaments on the medial and plantar suriaces of the 
calcaneonav icular-talar joint were short The tendons occupied abnormal positions 
due to the altered relationship of the foot to the leg The metatarsals ana cuneiforms 
appeared normal except for orientation m space The malleoli were normal in 
size and shape but not in position The cuboid, talus and nancular v’ ere altered 
in shape The calcaneus was not altered in shape but lav in relative abduction 
and eversion 



ABDOMINAL ACTINOMYCOSIS 


EDWARD M FARRIS, MD 
OKLAHOMA CITY 
AND 

RUSSELL V DOUGLAS, MD 
ATLANTA GA 

T)RIOR to the adtent of sultonamide drugs and penicillin in tlie 
treatment of abdominal actmom} costs, the prognosis uas eMrenieh 
graLe‘ In 1931 Good" reported 62 cases of actinonncosis of llie 
abdomen that had been studied at the ]\Ia) o Clinic and of these he w is 
able to obtain adequate follow-up reports on 50 Twent 3 -nine of tlie 
patients had died, 7 had show n no improi einent, 6 patients had show n 
improi ement and the disease had apparentlj'' been arrested in 8 In 
1936 Wangensteen'® reported 5 cases of abdominal actinom) cosis, in 
all of which the patients had had antecedent appendectomy Four oi 
the 5 patients died, w'hile the fifth patient showed impro\ ement Main 
fa\orable reports are appearing in the literature substantiating the efhcici 
of tlie sultonamide drugs and penicillin in the treatment of all tipes ol 
actinomj cotic infections Undoubtedl}, the use of penicillin and siihon 
amide drugs may result in the cure of minimal abdominal actmonpcotic 
infections As has been emphasized by W^angensteen and L) ons, 
the majorit)" of patients with abdominal actinom) cosis require the 
drainage of abscesses or the extirpation of the granulonntous lesions 
in order to effect a cure 

Abdominal actinom) cosis is moai frequentl) a disease ol adolescent 
and middle-aged males In the last majorit) of cases the ctiologit 
agent is a nonmotile anaerobic organism, ‘\ctinom)ces boiis, the rai 
fungus In about one fifth of the cases actinomi cosis iiwolic'' t 'c 

From the Department of Surgerr Emon Lnncrsih School of Mcdicm ard 
Gradv Memorial Hospital 

1 (a) \\ angciisteen O H The Role of Surgcrr in the Trcatmcn 

Actinonncosis Ann Siirg 104 752 (Oct ) 1936 (b) Robson, G H 

micosis Starting as Appendicitis with Extensne A'isccral Imohcircnt. / 

J M Sc 181 692 (Mac) 1931 (c) Dans, M I J Anahsis of ro't 

Cases of Actinomc cosis with Special Reference to Its Etiolog' '^’u- J 

52 447 (June) 1941 (d) Kolouch F and Peltier E F \ctinomu 

Surgerc 20 401 (Sept) 1946 /I.'ii 

2 Good L P \ctl^om^co^Is oi the Abdomen, Arch Surg ' 

1931 , T, ,r 

3 Leons C Owen C R and Mers M E Suhonmde li 

Actinomccotic Inlections Surgerc 14 99 (Juh) 1943 

434 
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abclotnen Ihc usual iwrtal ot entr\ m the abdominal infections is 
thought to be the nlimtntan tract' It is well known that this tungus 
does not cau'-c peritonitis although it might perforate the wall ot the 
gastrointcstiinl tract and thus gne rise to actinomycotic lesions else- 
where in the abdomen Rare instances of the passage of the tungus 
into the abdomen from the thorax haie been reported" 

Primary actinomycosis ot the stomach and duodenum occurs 
extremely intrequenth ^ Xathan " has reported a case ot primary 
actinomycosis ot the stomach in yyhich propagation strictly linked to 
the yascular system could he demonstrated, the intection spread irom 
the primary gastric tocus yia gastric and portal yeins to the Iner yyhere 
actinomycotic abscesses yyere produced and from the liyer through the 
hepatic yeiiis to the lungs Actinomycosis myohing primarily the 
jejunum or ileum is extreinelj rare Cope' referred to seyeral reported 
instances of mesenteric myoKenient in yyhich no lesions ot the small 
intestine yy ere demonstrated 

Apparently a diseased appendix is the site of ongin m most cases 
ot abdominal actinomycosis The disease is frequently diagnosed during 
or atl^r an operation for suspected acute appendicitis It may manifest 
itselt as an abscess w Inch surtaces and necessitates surgical drainage or 
as a draining sinus w Inch persists after appendectomy Often the diag- 
nosis IS established during the routine microscopic examination ot the 
appendix ' Once the organism has passed out of the gastrointestinal 
tract It may result in extensne yisceral myohement 

The number ot proyed actinomycotic lesions inyohing the colon 
IS small The lesion usually inyohes the muscular and serosal coats ot 
the colon leaying an intact mucosa In our reports of cases f cases 4 
and 5) the external wall of the transyerse colon yyas extensiyeh 
inyohed the mucosa renamed intact It is interesting to note that 

4 Cope Z \ctinom\ cosi"; London Oxtord LnnersiU Press 1938 

5 Ladd E and Bill A H Actinonn cosis of the Chest nith Spread 

to the Abdomen New England J Afed 229 /4S fNo\ 11) 1943 Hanes F Af 
Actinom\ COSIS of Lungs nith Thoracic Fistulae Ab.cess of Loner Lumbar 
Region In%ohement of Lner and Spleen Poor Therapeutic Re-ults nith 
A'arious Treatments Internat Clin 1 213 fAfarch) 1942 

6 (a) Shearbum E AA'^ Actinomycosis of Stomach and Duodenum Two 

Cases Surgery 14 38 tjuly) 1943 (b) Strayinskn T Actinomycosis of the 
Stomach J de chir 39 366 (March) 1932 (c) Nathan H The Pathyyays 

of Propagauon in Primary Intestinal Actinomycosis Klin ATchnschr 9 1543 (Aug 
16) 1930 (d) Blain A AA'' Primary Actinomycosis oi the Stomach Report of 

Case J A A[ A 100 16S (Jan 21) 1933 (c) Nathan H Primary Gastric 

Actinomycosis Ahrehoyss Arch f path Anat 273 480 1929 (/) Fuller C C 

and AA'’ood H Actinomycotic Granuloma of the Stomach J A A[ \ 129 1163 
(Dec 22) 1945 

7 Ay cock T B and Farris E Af Appen hcitis The Possible Fffects 
OI Sulfonamides on Afortality Ann Surg 121 /lO (Alyy) 1945 
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in both of these cases (cases 4 and 5) an abdominal mass Mas palpable 
prior to operation, and it seems possible that occasionally similar con- 
ditions are mistaken for carcinoma The liver may become imohed 
bj direct iniasion or by dissemination of the actiiiomjces through the 
portal or s}stemic circulation There are many reports in the liter 
ature of secondar}' involvement of the liver , the prognosis in these cases 
IS extremely grave* While the liver is so frequently imohed, appar- 
entl}”^ onl)"^ 2 cases of isolated actinomycosis of the gallbladder ha\e been 
reported ” In\ oh ement of the kidney s, although rare, may occur bi 
direct im asion or b} hematogenous spread ^ 

Once the infection is established in an)' abdominal organ or tissue, it 
may spread to mr olve the subphrenic space,'" the psoas regions or the 
pelvic structures “ Tissue planes do not necessarily confine the imohe 
ment to any specific area 

The diagnosis is established b) demonstration of the typical sulfur 
granules, b)' culture or by microscopic examination of the disea'cd 
tissue 

Fne patients with abdominal actinomycosis have been treated at 
the Grady Memorial Hospital in the tvventy-hvo months prior to tlie 
w nting of this paper, vv ithout mortaht}', by the combined use of surgical 
treatment and prolonged chemotherapy Apparent cures have resulted 
m all 5 cases 


REPORT OF CASES 

Case 1— \ B G,'an 18 >ear old Negro woman, was first admitted to the 
Grad> Jlemonal Hospital on Juh 21, 1944, with the complaints of Joss of appitue 
and pain in the left flank during the preceding month Phjsica! exinunauon 
revealed a large fluctuant mass in the left lumbar region, and on the daj a^tr 
admission an incision and drainage of the mass vielded 75 cc of thick, 'C o > 
purulent material, vvhich grew only staphj lococci on culture. With chemotierap 
she improved, and all drainage had subsided vvithin one month i r t dc 

Six months later she was readmitted, with recurrent abscesses m the ct 
of the anterior abdominal wall, vvhich required drainage Repeated microscor^^ 
e.\amination of the ti'sue lining the abscess cavities revealed typical 
lesions (fig 1) Sulfadiazine (4 to 6 Gm dailj) and a total dosage o 
units of penicillin were administered Dnder this regimen the patient 
and she was discharged from the hospital with instructions to continue t c 


diazine therapj 

S (o) Dobson, L and Cutting, W C Penicillin and Sulfonamides m t! 
Therapy of Actinomvcosis, J A M A 125 656 (July 21) 1945 {« 

9 Sullivan, R C Francona, N T, and Ragins, A B irtro 

Gallbladder,; A M 4. 113 408 (July 29) 1939 Jfajo Robmn, 4 
mycosis of the Gallbladder, Tr M & Chir Soc. 88 225, 1905 

10 Graves A M and Ochsner A Actinomycosis of the Subp ren ~i 

Am. J Surg 23 54 (Jan ) 1934 _. ,« 

11 Rashbaum M. and McIntosh H C Pclvac Actinom) cos.s ^ 

bv Surgery and Roentgen Ray, with Recoveo. Am J Obst & ' 

(Tune) 1944 
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In \ugust 1945 the piticnt was again seen and found to have two draining 
Sinuses, one in die left flank and the other in the leit inguinal region, from 
which sulfur granules were recovered The patient had discontinued the sulfa- 
diazine therapv shorth after leaving the hospital Treatment at this time con- 
sisted of sulfadiazine (4 to 6 Gm dailv ) and total dosage of 5,085,000 units of 
penicillin With this therapv the sinuses practicallv ceased to dram, the sulfur 
granules disappeared and the patient’s general condition improved to such extent 
that she was discharged on Oct 11, 1945 

The patient was followed in the outpatient department until Jul> 12, 1946, and 
dunng this entire time had continued the sulfadiazine therapj On this date she 
was readmitted to the hospital because the drainage from the sinuses in the left 
flank and leit inguinal region had increased Roentgenographic studies followang 



Fig 1 — Photomicrograph showing granule oi actinomvcosis m abscess on the 
margin of sinus tract on the anterior abdominal wall (taken irom case 1) 

the injection of iodized oil into the sinus tracts revealed a fistulous communication 
with the sigmoid colon 

On August 2, after preparation of the bowel with succinvlsulfathiazole, an 
extensive surgical excision of the draimng sinuses was performed Through 
a separate incision the distal one half of the transverse colon the descending 
colon and the sigmoid colon were resected, including a block dissection of the 
enlarged regional nodes, and an anastomosis of the transverse colon to the rectum 
was done. Numerous sections as well as cultures of the surgicallv excised speci- 
mens revealed no evidence of actmoravcotic mfecUon The large denuded area 
in the left abdominal wall and flank was covered with split thickness skin grafts 
approximatelv four weeks later and bv November 1 complete healmg of the wound 
had occurred During this last period of hospitalization the patient received 6 Gm 
of sulfadiazine per daj in addition to 400,000 units of penicillin dailv 
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C\SE 2 — R T , A. 32 \ear old Regro man, vas admitted to the Gradi Memond 
Hospital on Jan 30, 1945 Eight da\s prior to admission the patient beijan to 
feel tseak and experienced suprapubic pain on urination Fne da\> later he bejan 
to haie nausea and ^onlltIng, the pain shifted into the right loner quadrant and 
became seserer 

Phtsical examination on admission repealed a temperature of 1006 F, a pihc 
rate of 100 and a respiraton rate of 18 There was a mass palptble in the 
suprapubic region, extending into the right lower quadrant Rectal examinatic-i 
reiealed the mass to extend beiond the nudline to the left The white blood cell 
count was 15,000 Jficroscopic examination of the urine reiealed IS to 20 while 
blood cells per high pow er field 

The diagnosis of appendical abscess was made, and the patient was treated 
with nasogastric suction, parenteral administration of fluids and suUadianne sub 
cutaneouslj The mass did not decrease in size, and on Februan 5 an inDwon 
and drainage through a JiIcBurnei inasion on the right side were performed 
approximatelj 50 cc of >eIIow purulent material was obtained. The wall oi the 
abscess caiiU was thick, edematous and lined with granulation ti"ue 4 larce 
amount of the granulation tissue was scraped out of the wound which was then 
packed open A diagnosis of actinomj costs was confirmed bi culture ol the 
purulent material and hi microscopic examination of the granulation ti' ue 
Postoperatueli the patient was gnen sulfadiazine (4 to 6 Gm daiK) and a 
total dosage of 2,460 000 units of penicillin The wound healed and the patient 
was discharged on April 10, 1945, in good clinical condition The patient did not 
nsit the surgical clinic regularlj after his discharge but he did continue the 
sulfadiazine therapv (4 Gm daih ) until readmission on Aug 24 1946 clectwc 
appendectomi was performed on August 27 through a right paramedian inci'iou 
The appendix contained a large fecalith and was bound to the sigmoid colcn 
There was no eiidence of acti\e actinom>cotic infection present nnd the woiud 
was closed without drainage 

Microscopic examination of the appendix and cultures of its contmt' re'cuf 
no esidence of actinomi cotic infection The patient was gnen sulladnzine 
dail\ ) ds well as penicillin (50,000 units eien three hours intramuscwlarUl ur 
mg this Stas in the hospital He remained afebrile and at the time of dwr arc 
on September 6 the wound had healed without incident ^ 

The patient was seen in the outpatient surgical clmic on \o\ 1 1946 at " 
time he appeared to be entireh well 

Case 3 — J B a 53 sear old Negro man ssas admitted to tlie Grids 
Hospital on Feb 26 1945 Fise dass before admission the patient ha 
onset of pain in the region of the umbilicus, ssbich graduaUs spread oscr t 
abdomen Although the pain ssas generalized the point of maximum tcu ^ ^ 
ssas in the right losser quadrant The patient began somiting one i 
admission and bad somited three or four times „ , 

Phssical examination on admission resealed a temperature oi ^ 

rate of 90 and a respirators rate of 16 There sscre moderate ablom 
lion and generalized abdominal tenderness Auscultation restac< ^ ^ 

peristalsis The point oi maximum rebound tendeme's s a' ' 

quadrant but no mass was palpable A roentgenogram oi tht 
changes consistent with the diagnosis ot small intestinal oh tructua i 
of the lower part of the ileum ^ 

A Miller- Abbott tube with attached Wangensteen suctim ^ - 

tisels and the patient was gjsen parenteral theraps with flm 
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biNttLii Iiotirc ntttr ^d^lI'-cIon nn operation performed through a right para- 
mednn inci'^ion There wt; approximatcK 500 cc of thin purulent material tree 
fn the abdonuinl cneite \ perforated appendix surrounded be edematous and 
indurated tissue^ was lound in the right lower quadrant The appendix was 
renioeed and the abdomen was closed without drainage 

On microscopic examination the appendix was found to contain actinomecC'^ 
The fluid aspirated Irom the abdominal caeite grew beta hemohtic streptococci 
and Staph albus on culture The sulfadiazine therape was continued postopera- 
tnele and on the lourth postoperatiee dae administration of penicillin (10 000 
units c\er\ three hours mtramusularh ) was begun On the filth postoperatne 
da\ an abscess de\ eloped at the lower end ot his incision which was drained 
Administration ot penicillin was discontinued on the twent\ -first postoperati\ e 
da\ after the piatient had recened a total of 1^30 000 units There was no sinus 
tract or drainage alter the tw ent' -second postoperatne da\ 

He was discharged on Nfarcli 27 1945 with instructions to continue his sulfa- 
diazine therapi 4 Gni daih 

He was seen penodicalh in the outpatient surgical clinic and remained as\mp- 
tomatic until June 23 1946 On this date he had superficial ulceration at the 
site oj the pre\ious operatne incision The wound was thoroughh scraped at 
this time, and microscopic examination ot the scrapings of the wound showed no 
e\idence of actinonncotic iniection The wound was completcK healed on Juh 
11, 1946 

A\ hen last seen in the surgical clinic on No\ 1 1946 the patient was as%mp- 
tomatic and continuing his sultadiazine therap^ (4 Gm daiK ) 

C\SE 4 — E H a 9 \ear old Negro bo\ was admitted to the Grad\ Memonal 
Hospital on March 22 1945 His histon dated back to Januan 1945 at which 
time he had been ill for about two weeks with abdominal pain \oraiting and 
diarrhea He reco\ered from this attack and apparenth had been getting along 
fairh well until four da\s prior to admission when he began to complain of gen- 
eralized abdominal pain which was apparenth severest m the right lower quadrant 
The pain persisted and on the da\ before admission he experienced nausea and 
■vomiting Bowel movements remained regular and normal in character 

Phvsical examination on admission revealed a temperature of 101 F a pul=e 
rate of 100 and a respiratorv rate of 20 There was a well defined movable 
soft exquisitelv tender mass measuring approximatelv 5 bv 7 cm just to the 
right of the umbilicus There was moderate muscular spasm throughout the 
abdomen Rectal examination was noncontributorv The white blood cell count 
on admission was 17,500 the urinarv examination was noncontributorv 

He was given sodium sultadiazine subcutaneouslv on admission and other 
supportive measures were instituted The dav following admission exploratorv 
cehotomv was performed and an inflammatorv mass measuring approximatelv 
8 bv 4 bv 2 cm was found on the antiraesenteric border of the transverse colon 
An obstructive resection of the transverse colon was dene and on the filth po-t- 
operative dav the clamps were removed Microscopic examination ot the specimen 
revealed actinomv cosis involving the transverse colon 

On April 2 1945 a spur-crushing clamp was applied to the septum between 
the two segments of exteriorized bowel On Mav 12 alter preparation w th 
succinv Isulfathiazole the colostomv was closed bv an extraperitoneal procedure 
and the bowel was dropped beneath the anterior rectus sheath The incision was 
completelv healed on Mav 29 He received sultadiazine 1 Gm tour times dailv 
while m the hospital and was di-charged with instructions to continue use ot 
sulfadiazine 1 Gm twice dailv 



440 


ARCHIVES OF ShRGERV 


The patient uas readmitted on July 17, 1945, at t\hich time he was coti 
plaining" of generalized abdominal pain associated with nausea and lomiting A 
diagnosis of partial intestinal obstruction was made, and a regimen of consen 
auie management was instituted With nasogastric suction, penicillin and sulfa 
diazine therapi he rapidh improied, and on July 23 a stud} after a banum 
enema reiealed that the transierse colon was slightly constricted at the site ot 
the previous resection A series of roentgenograms of the gastrointestinal tract 
on Julj 26 was entirelj normal 

The patient was discharged from the hospital on Julj 28, with instructions 
to continue to take sulfadiazine, 1 Gm twice dail} At the last nsit to the out 
patient surgical clinic, on Nov 1, 1946, the patient was asj-mptomatic, gaming 
w eight and continuing the sulfadiazine therapy, 2 Gm dail} 


Case S — K. if , a 39 } ear old Negro man, was admitted to the Gndi ^^emorIal 
Hospital on Not 20, 1945 On Noi ember 18 he had been awakened at night 
with intermittent pain in the right paraumbilical region The following morning 
the pain had localized in the right lower quadrant, where it had remained until 
the patient’s admission to the hospital 

Physical examination on admission reiealed a temperature of 99S F, a pul'c 
rate of 100 and a respiratory rate of 20 There was tenderness o\er McBumei’s 
area, rebound tenderness and moderate muscle spasm in the right loner quadrant 
A tender mass was palpable just to the right of the umbilicus Examimiion of 
the urine was noncontributorj The white blood cell count was 9,950 

Shortlt after admission an exploratory celiotomy through a right paramedian 
incision was performed A large inflammatory mass, which was frccl> moi 
able, was found on the antimesenteric border of the fransiersc colon The 
regional hmph nodes were not enlarged, and there was no attachment of the 
mass to the surrounding structures An obstructiie resection of IS cm of the 
transverse colon was performed 


Examination of the specimen revealed a firm mass adherent to the antime'cn 
teric border of the transverse colon, which measured 12 b} 8 b} 6 cm an 
weighed 330 Gm The mucosa of the colon was not involved by the inflimmatc \ 
process (fig 2) Microscopic examination of the specimen revealed mvnv coIo les 
of actinomvees 

The postoperative course was uneventful, and the patient was discharged from 
the hospital on December 20 He had received sulfadiazine (4 to 6 Gm ai v 
while in the hospital and was instructed to continue this thcrapj 

The patient returned on December 27, and on December 29 colostomv clow ^ 
was performed Again sulfadiazine thcrapv was administered, and re was 
charged on Jan 7, 1946 ^ 

The third hospital admission was on March 28, 1946 The patient 
he had been taking sulfadiazine (4 Gm dailv) since his last disclnr^ 
hospital He stated that one day before this admission he cxpericrc 
cramping pain in the left upper quadrant There was some musa an ' ^ , 

Ph'Sical examination on admission revealed a tempenture of 1006 
rate of 100 and a respiratorv rate of 22 There was moderate ab oir , 

tion, rebound tenderness in the left upper quadrant and h>povclv\c 
A roentgenogram of the abdomen (upnght and recumbent positio ^ 

several loops ot distended intestine throughout the midabdoracn e e^^ l - 

tal fluid levels were present in the intestinal loops The whi'e i '■/' 


was 12 500 
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A conccmtne regimen was decided on, and therapj consisted of the follow- 
ing MiIIcr-Abbott intubation, parenteral administration of sulfadiazine (6 Gm 
dailj), 20,000 units ot penicillin e\er\ three hours (intramuscularlj ) and other 
supportne thcrap\ 

On April 4 fluoroscopic and roentgenologic studies of the abdomen reaealed 
a large abscess caaita filled with fluid and gas in the left side of the midabdomen 
and adjacent to the anterior abdominal wall On Apnl 5 incision and drainage 
were pertormed through a left midrectus incision On opemng the pentoneum 
directh o\cr the abscess, there was an immediate gush of foul, fecal, odorous 
fluid material from the caiita A.ppro\imatelv 2 000 cc of fluid was aspirated 
from the caaat\ which appeared to be well walled off b\ loops of intestine from 
the general peritoneal caaau Culture as well as microscopic examination of 



Fig 2 — Cross section through the transaerse colon (taken from case 5), 
showing intact mucosa with a large tumor-hke actmomjcotic lesion attached to 
anbmesenteric border of colon (Centimeter rule in background ) 

biopsj matenal taken from the wall of the caaita, reaealed no eaadence of actmo- 
mjcotic infection 

Postoperatn elj a small intestinal fistula dea eloped at the operative site. Intra- 
muscular administration of penicillin, as aaeJI as supportiae measures, was con- 
tinued It aaas necessara to discontinue sulfadiazine therapa on ^pnl 11 because 
of renal complications 

On June 28, after preparation aanth succinjlsulfathiazole, celiotomy -was per- 
formed through a right paramedian incision, and the fistula was found to be in 
the ileum. The lumen of the small intestine just distal to the fistula was almost 
completela obliterated A 30 cm segment of the maolaed ileum was resected 
and an end to end anastomosis was performed The fistulous tract in the abdominal 
wall was exased Cultures as well as numerous sections of the surgicalK exased 
tissues reiealed no endence of actinomycotic infection 
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Oil the thirteenth postoperatn e daj a partial small intestinal ob tmctioa 
developed nhich nas completeh relieied b\ ililler-Abbott intubation Healm^ 
of the laparotmoj wound was per primam The area of the fistulous tract 
gradualh filled in with granulation tissue and bi Julj 25 it was completeh 
healed Penicillin (20,000 units e\er\ three hours, intramuscularh ) was admmi 
tered during this entire sta 3 in the hospital 

He was discharged on Julj 27 Because of the renal complications which 
del eloped during the patient's last admission to the hospital, further adminutra 
tion of sulfadiazine was not adaised When last seen in the, surgical outpatient 
clinic, on 2\o\ 1, 1946, the patient had gained 40 pounds (18 Kg) in si\ month 
and had no complaints 

COMMENT 

Potassium iodide and tInmoP" were e\tensneh eniploted in tlie 
treatment of actinonn cotic infections before the adtent of siihommuk 
drugs and penicillin, with some apparent success Other tlierapeiilic 
agents w hich have been used in actinoim cotic infections are irndntioii 
foreign protein, neoarsphenamine, copper sulfate and combined gold 
t accine therapy Christopher has reported the use ot zinc peroxidi, 
in conjunction with surgical treatment and administration of suliomniidt 
drugs in the treatment of abdominal actinom\cosis 

That chemotherapeutic agents ha\e been 3aluab]e in the treitmcnt 
ot actinom\cosis is now a well established fact’- Sulfadiazine In' 

12 Aljers H B Th\mol Therap\ in Actinomicosis J A I8*'| 

(Ma^ 29) 1937 Wangensteen O H , in di'cussion on Joice T M Tlutu' 
rherapi in Actinom\cosis Ann Surg 108 915 (Koi ) 1938 Etier 1 E an 
Schumacher, F L Pulmonarc Actinomycosis Recoien After Tin nnl Tlicrip' 
TAMA 113 1023 (Sept 9) 1939 Bancroft, F W, and Slanici 

The Treatment of Actinomi cosis with Thymol, Ann Surg 108 468 (Sept) ^ 
Joyce T Thymol Therapy in Actinomjcosis, ibid 108 910 (Noy ) I ’ 

13 yon Szathmary Z Gold and A'^accine Therapy of Xctinouncmn 
Genitals and Intestines Arch f Gynak 163 594, 1937 

14 Christopher, F and Karabm J E Abdominal Actinom'cou 
FoIIoyying Surgical Treatment and Use of Zinc Peroxide and Siihinilaniw 
J Surg 50 371 (Koy ) 1940 

15 (a) Dorling G C and Eckhoff, N L Cbcfnothcnp' <" " ""l 

Actinomycosis I-ancet 2 707 (Dec 7) 1940 (b) Ogihic, A\ H " ' ^ 

Actinom\cosis Treated with Sulfapvndinc Brit Af J 2 254 (Au? 23) 

Walker O Sulfanilamide in the Treatment oi Actinomjcosis Ijncet ^ 
(^Ia^ 2S) 1938 (if) Hall W^ E B Sulfanilamide in Actinomycosis, J 

112 2190 (May 27) 1939 (e) Sudler M T and Johnson C B ^ 

of Actinomycosis yyith Suliamhmide Report of Tyyo Case J ^ tj 

40 330 (Aug) 1939 (/) Billington R W'’ Actinomyco is Treated > 

pyridine Brit M J 1 326 fAfarch 4) 1944 (<?) Hollenbeck 

Turnoff D Actinomycosis Trcateel yyith Suliadnzinc J \ , t-i p 

fDcc 25) 1943 UP Miller E M and Fell E. H Sulumhnm ^ _ 

Actinomycosis ibid. 112 731 fFeh 25) 1939 (i) W ilkinsoii F _ 

m^co Treatment with Suhanilanndt F Pednt 18 O' ^ 
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pro\cd to be Iiigli]\ fungibtatic in both clinical ” and m -Mtro studies 
L\ ons ■ Ins einplnsned the necessitj of continuous sulfonamide therap\ 
(4 Gin daih o\er a period ot mam months) in order to pre\ent recur- 
icnce and to eftect a cure 

The status ot penicillin m the treatment ot abdominal actinoimcosis 
is not \ et clear, altbough the recent reports on its clinical use are encour- 
aging \ctinom\ccs bo\is is susceptible to penicillin in aitro 
Keene\ stated that Actinonnces bons, m regard to its susceptibihu 
to penicillin, is more like a bacterium than like a fungus He 
tound that the actinonnces were inhibited and apparenth killed b^ a 
concentration ot 0 01 Oxford unit ot penicillin per cubic centimeter ot 
medium Dobson and Cutting studied the relatn e chemotherapeutic 
potenc} ot sulfadiarine and of penicillin against A.ctinom%ces boiis 
The\ concluded that unless exceptionalh high concentrations ot peni- 
cillin are used, this drug appears to be slight!} inferior to sulfadiazine 
against aarious strains of actinomices m Mtro and that the combination 
of the tMO drugs in usual dosage does not imprme the results ’ Mam 
more clinical reports \m 11 ha\e to be anahzed before the \alue of peni- 
cillin in the treatment of this disease can be defimteh established M e 
lia\e used it in all our cases in conjunction \Mth sultadiazine therapi 

MacCharles M R and Kippen, T W Three Cases of A.ctinonn cosis Treated 
with Sultanilamide Canad M A T 41 490 (Noi ) 1939 {k) Dobson L 

Holman E,, and Cutting W C Sulfanilamide m Therapi of A.ctinom\ co'i= 

J A M \ 116 273 (Jan 25) 1941 t/) Mitchell H S Sulfapindine in 
■Kctinomi cosis Canad M A J 46 384 (June) 1942 (m) Keenei E L Ajello 
L and Lankiord E Studies on Common Pathogenic Fungi and on A.ctinomcces 
Eo\is II In Vitro Effect of Sulfonamides Bull Johns Hopkins Hosp 75 393 
(Dec) 1944 («) Ljons, Owen and -ksers^ (o) Dobson and CutUng 

16 Lsons, Owen and Asers^ Dobson and Cutting 

17 Keenec, -kjello and Lankford i-*” Cutting W C and Gebhardt L P 
Inhibitor! Effects of Sulfonamides on Cultures ot A.ctmom\ces Hominis Science 
94 568 (Dec 12) 1941 

18 Malker J M and Hamilton J M The Treatment of Actinomi cosis 
with Penicillin, Ann Surg 121 373 (March) 1945 Jones T E and Brownell 
T S Treatment of Actinom\ cosis with Penicillin Cle\ eland Clin Quart 12 32 
(Jan ) 1945 McCrea J H Steren R. A. and Williams O O Actmomvcotic 
Infection of the Soft Tissues of the Xeck J Lab & Clin Med 30 509 (Junel 
1945 Herrell E and Kennedr R L J Penicillin Its L'e in Pediatric- 
J Pediat 25 505 (Dec ) 1944 Shulman H Penicillin m Pleural and Abdominal 
Actinomr cosis Case Report M Bull A et Admin 21 230 (Oct) 1944 

19 (a) Abraham E P Cham E Fletcher C M Gardner A D Heatlei 

X G Jennings M A and Florei H M Further Obsenations on Penicillin 
l-ancet 2 177 (Aug 16) 1941 <b) Fisher A AI The Antibacterial Properties 

of Crude Penicillin Bull Johns Hopkins Hosp 73 343 (Xor ) 1943 (c) 

Keener E L and others Studies on Common Pathogenic Fungi and on Actino- 
nnees Boris III In A'ltro Effect of Penicillin ibid 75 410 (Dec) 1<544 (d) 

Dobson and Cutting 
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The value of chemotherapy m the treatment of abdominal actmom 3 COM 5 
IS supported by the fact that, after its prolonged use, the numerous micro 
scopic sections and repeated cultures of the surgicallj exased li'^'ue 
showed no evidence of actinom} cotic infection in 4 of the 5 cases 
reported here 

As has been previously pointed out in this paper, surgical treatment 
IS of utmost importance in the treatment of abdominal actinonnco'b ’ 
Surgical drainage of all abscesses and excision of diseased tissue, in'ofar 
as can be achieved, remains a most important factor in the treatment 
of this disease 

SUMM \nY 

1 A brief resume of the clinical manifestations and therap) of 
abdominal actinomycosis is presented 

2 Five cases of abdominal actinom} cosis treated at the Gndi 
Memorial Hospital are reported Apparent cures bare resulted in all 
5 cases 

3 Prolonged chemotherap}' combined with adequate surgical treat 
ment is presented as the treatment of choice m abdominal actinom) coms 

Dr William C Ward, Emory Unnersity School of llfedicine, Emoo Vm\c!s\'s, 
Georgia, ga\e advice and manj helpful suggestions 


20 Wangensteen ra Lion«, Owen and Aiers“ 



PROGRESS IN ORTHOPEDIC SURGERY FOR 1945 

A Review Prepored by an Editoriol Board of the American Academy 
of Orthopaedic Surgeons 

X INFANTILE PARALYSIS 

Prepared by 

C E IRWIN M D 

WARM SPRINGS GA 
(Cot tit ted from page 364) 

Etiology and Pathogenesis — According to Toomej,^®^ the portal of 
entr\ for the -virus of poliom} ehtis is b> waj of the gastrointestinal 
tract rather than b^ the olfactor\ bulb In rev levvnng histones of 
affected persons, the author noticed that thev usuallv had some sv mptom 
referable to the gastrointestinal tract An earlj sign was paral}sis of 
the gastrointestinal tract and commonlj paraljsis of the bladder These 
svTnptoms were noted long prior to the development of somatic paralvsis 
ot the penphen iMonke3s were used for experimental work The 
unnarj flow was blocked in 6 animals b> the produebon of uroliths with 
sulfonamide drugs In 6 animals the virus was injected intracerebrallj 
In those receiving the drug urinarv' retention developed, and thev showed 
svmptoms of the disease three or four dajs before the control animals 
The same t)pe of animal was used to show that the disease could be 
produced bj way of the gastrointestinal tract Because it was telt that 
Macaca rhesus monkejs had a natural resistance against the disease, 
they were operated on and the virus injected in two wavs (1) sub- 
serosally, to allow direct approach to the penpheral nerv e m the mteshne, 
and (2) directly into the lumen of the intestine after it had been clamped 
After the experimental work, Toomey contended that the bodj absorbs 
the virus along the gastrointestinal tract from the stomodeum downward, 
usuall) in the vicinity of the ileocecal valve 

Fox and Sennett point out that poliomj elibs occurs infrequenth 
m pregnane} , some 85 cases hav mg been reported Thev present 4 cases 
trom their own clinic m which pregnant women acquired acute anterior 
pohom} elitis and brief!} review the literature on this subject Their 
conclusions were as follows 1 Pregnanc} increases susceptibilit} to 
pohom} elitis 2 This increased suscepbbiht} mav possibh be due to 
the changes m ovanan secretion at this time, although pituitary d}s- 
tunction and fetal hormones upsetting the mother’s endocrine balance 
ma} also be suspected 3 Poliomyelitis in the mother does not affect 
the newborn child, nor does it hamper nonnal spontaneous dehverv 

265 Tooraei J A Pohomv elitis, Kentucin M J 43 111-113 (Apnl) 1943 

266 Fox M J and Sennett L Poliomv elitis m Pregnanev, Am J M Sc 
209 382-3S7 (March) 1945 
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Aven reports a clinical case because of unusual leauire> ot s\p'ii 
litic invoh einent of the spinal cord A 26 } ear old lute onnii cnterid 
the hospital in Januarj’ 1926, complaining of progressne weaknc' ot 
the legs of tn o months’ duration The onset as insidious \\ eakiiC" 
of the legs nas noticed nhen she was forced to run or to climb ‘•nir 
^^'^hen she fell, great difficult was evpenenced in rising to her feet \o 
pain, numbness or disturbance ot the sphincters was noted Emiiii 
nation reiealed motor weakness of the lower extremities, with iinjnir 
ment of adduction, abduction and rotation of the thigh on the lelt biii 
with little weakness of the same regions on the right The pialiir 
tendon reflex on the left was weak, and that on the right was bri'sk Ibe 
same w as true of the reflexes of the achilles tendon \\ assermaiin te t 
of the blood and spinal fluid gai e stronglj positn e reactions Tht ^piin! 
fluid contained 47 lymphoc}tes, it elicited a positn e globulin rc'iciioii 
and the gold curve was 0123310000 

Three types of s\ philis of the spinal cord are considered — nieiiiuso 
miehtis margmahs, transierse mjelitis and intermittent chiidicatiou oi 
the spinal cord A diagnosis of subacute siphilitic anterior pobomu 
litis seems to best explain the clinical course, the character and the di 
tribution of symptoms The poliomi elitic sandroine due to siphiln > 
not infrequently encountered 

The patient was placed on antisaphilitic therapi and liad rtcoitrol 
all her motor power and had negatne serologic reactions at tin. tnd 
one jear She was followed for fourteen tears during whiili time no 


recurrence of the difficultt was observed 

Green, in commenting on the destructne action of the jxilmtuu 
htis tirus, points out that the pathologic process in the central lunnii 
ststem IS generalized, mtolving the spinal cord, meninges, brain iiudnl a 
pons and posterior ganglions Reference is made to recent \ ork w ' eu 
suggests that the effects ot the disease arise inainh Iw the intraiuiir'> 
action of the tirus and that the interstitial manifestatioiw arc ‘-ccom at ^ 
The original considerations of the disease as outlined b\ k" 
Loaett for the Haraard Infantile Parahsis Commission ui 1 ‘ 

listed A. discussion of the three phases is made ^ arious ciohiti'* 
changes in therapi at the Hanard Clinics ha\c come almiit ^ 

IS made of the change from complete immobilization lor long p 
m plaster splints to much shorter intenals Guided actnc > 
started earlier in the acute stage than formerh j 

Comments arc made concerning iinisde anahsis hot jncliu f' 
cation ol muscles and carK walking as outlined In Si'tir hunn 


267 \\er\ L Vt I iietic Mcningom\clitis wilii Siilacti'c '> *■ 
nweliti' Clinical Ca'c Report C ml 5. Cunn Re\ 49 89 00 ( <• > ^ ^ 
■’OS Green T Diagnostic arel Thenfv^titic G nu'' nt ' ' 

Polinmecliti-: Rhode I-hnd M 1 28 «9 W tnii ) I'>4 = 
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authoi slates the opinion tint the Kenin treatment is not so radical a 
change in tlierapt as tlie terniiiiolog} and tlie comments would suggest 
Diaano<;is — Because tliere was a group ot patients seen during the 
1943 epidemic of pohonnchtis who had simptoms suggestne ot polio- 
nnelitis which still could not be classified properli as such, Paul and 
his associates attempt to clear up a contusing problem b\ renewing 
the cases of 10 patients with this unnamed s\ndrome The outstanding 
sMiiptoms ot the illness were cle\ated temperature, headache, pain in 
limbs, aomiting and hmphadenopatln These were ot sudden onset with 
chills Ph\sical signs were almost absent and results ot laboratory 
Studies, including lumbar puncture w ere essentially normal A.II patients 
recoy ered y\ ithout complications or sequelae 

\ arious other epidemics ot similar types are described and such 
diseases as "pretibial tcier, Rotki Mountain spotted teier, typhus 
typhoid, tularemia and influenza are closeh related entities to be con- 
sidered No term is giyen tor the syndrome and the authors are content 
to designate the malady as a ‘dengue-hke ’ disorder The cause of the 
disease is unknoyyn, and yyere it not tor the awareness ot poliomyelitis 
in the yicinity these patients ysould not haye been originally admitted 
to the hospital y\ith this tentatne diagnosis 

FarriP'® in his article reyeals that in Latin America poliomyelitis 
evists throughout the year spasmodically and endemicalh He states 
that diagnosis presents a challenge and that it there is eyer a doubt of 
a diagnosis one should always treat the disease as poliomyelitis He 
reports the use ot serum m his cases and adheres to the behet that this 
IS a yaiuable adjunct in the early stages He then considers some ot the 
commoner diseases yyhich must be ruled out m diagnosing early polio- 
myelitis These include meningitis, encephalomyelitis hmphocytic 
choriomeningitis, rheumatic teyer postintectious meningitis trichinosis 
acute rheumatism, epiphysitis, osteomyelitis, peripheral neuritis, post- 
diphtheritic paral}sis and polyneuritis He also considers mam of the 
less common neurologic syndromes 

In their electromj ographic studies, Kohn and his co-yyorkers ' ^ haye 
come to the following conclusions 1 Paretic and parahzed muscles 
inyohed in poliomjehtis infrequently shoiy electromyographic eyadence 
ot spasm w hile at rest 2 A small percentage ot such muscles show con- 
stant potential discharges yylien stretched Intermittent discharges are 
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found more frequentl} 3 Evidence of disorganisation ot the neuromuscu 
lar mechanism as manifested by disordered reciprocal and crossed inner- 
\ation IS a common finding 

It IS the opinion of Frohring and his associates" = that changes in 
sensor} in\oI\ement ha\e not been demonsti'ated in patients \\ith polio- 
m \ elitis because the ordinar} methods of measurement are too gross to 
detect minute quantitatn e or qualitatne changes in sensation \ recent!; 
de\ eloped pallesthesiometer has been found satisfactor} to test theie 
patients The pallesthesiometer quantitatively measures the ribraton 
sense To determine the vibratorj sense at \anous points on the bod\, the 
disk IS applied locall; , and the operator graduall} increases the ampbtude 
of Mbration until the patient first becomes aware of the vibration 

A second and more delicate eraluation of the ribraton sen^ibilih 
can also be made, nameh , the adaptation, or “fatigue,” response. Four 
test points were selected and marked in ink, thereb} assuring the same 
spot for various readings and lessening the chance for ;anables Fleien 
patients w ith pohom} elitis w ere tested Kine show ed low ered thresholds , 

1 show ed a considerably low ered threshold at one of the six sites tested, 
and I showed no deMation from normal Interesting is the comment 
that in addition to the clinical demonstration of in; olvement of the sen- 
sor} neurons in pohom} elitis e\idence pointing to imohement of the 
intercalated (internuncial) neurons has been reported It is becoming 
increasing!} clear that the term acute pohom} ehtis of the antenor area 
describes onl} one part of the pathologic picture 

Various t}pes of disease affecting the nerve tissues produce a t}pe 
of abnormal adaptation cun'e, as recorded by the pallesthesiometer, 
characterized b} a slow phase of recovery following a heavn prolonge 
vibratory stimulus By means of the vibrator, sensory changes vvhi 
previously had not been demonstrated in pohom} ehtis, despite the obvaous 
pathologic changes in the posterior part of the cord and in sensor} 
ganglions, hav e now been shown to exist 

Prevention — Wood and Rusoff”^ found that tr}'pan red 
injected intraperitoneally into mice greatly lowered the inadence ° 
infection in mice inoculated intrapentoneally vvnth the neurotropic 
V’lrus The protective action of the d} e is overcome if the varus is 
lated in too high concentration These same conditions and res ts app^^ 
to cotton rats With monkeys and a typical poliomyelitis varus no P 
tection was observed against the varus inoculated intraperitonea v 
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According to Utter, Reiner and \\ ood,"'^ experiments with mouse 
brain homogeintes show tliat the anaerobic ghcohsis of sueh preparations 
can be increased tenfold by the addition oi appropnate coenz}-mes and 
phosphate esters I lie pre\ iousI\ reported alterations in anaerobic 
gljcohsis during the course of polioim ehtis, as measured with prepa- 
rations witii a low actJMti are beheied to be of doubtful lalue so far 
as the changes ma\ be related to an\ specific phase of metabolism In 
order to obtain this tape of information, the experiment usualh must 
be designed specificalh to measure the desired factor 

Fole\ and Va cock tound that treatment of castrate female and 
normal male and temale mice with alpha-estradiol dipropionate or diethal- 
stilbesterol enhanced resistance against infection by mtranasal instil- 
lations of a suspension of mouse-hamster pohom} elitis iirus Similar 
treatment did not enhance resistance against infection with the same 
Mrus when the iirus was injected intraperitoneally Other expenments 
with the Lansing strain of polionnelitis nrus showed that the enhanang 
effect of estrogen on resistance to infection could not be demonstrated 
by intracerebral injection of the iirus in mice These results are similar 
to those obtained earlier m monkeis, in which treatment with estrogen 
enhanced resistance against infection b\ intranasal but not bj intracere- 
bral administration of Minis 

According to Toomej and Takacs,"’* cetamic detergents such as ^ 
per cent solution of phemerol chloride, cetv Ipj ndinium chlonde, “cetam- 
lum ’ (cet}l trimeth}! ammonium bromide) and zephiran chloride are 
tolerated bi eastern cotton rats when injected intracerebrally, intra- 
nasallj , subcutaneous!} and mtrapentonealh m doses up to 1 cc respec- 
tiveh Treatment of a suspension of poliomielitis inrus with cetamic 
solution did not protect animals against the disease 

Epidemiology and Statistics — Following the in\ estigations of Mr 
Hedge Peterson director ot the State Meteorlogical Institute of Denmark, 
as to the theoretic and statistical anal} sis of the growth and decline of 
different ti pes ot epidemics, Wold ■’ made similar studies on Sw edish 
epidemics of pohom} elitis Mr Peterson considered three tipes of epi- 
demics (fl) the epidemics caused and supported by infections from the 
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outhide, e g 1>\ infected food, (L) the epidemics spread b\ contagion 
and (c) the epidemics caused In \arntions in the number of susceptible 
persons Theoretic results are dirccth compared nith results oi statisti 
cal obsereations made b\ Peterson Curves are obtained tor each tvpe 
of epidemic The records of pohonnehtis are investigated from countries 
III various parts of the globe It is concluded that as the latitude increases 
the dispersion of the frequenev curve — calculated as an average from 
sev'cral epidemics in the same district — decreases in proportion to the 
decrease of radiation from the sun Wold made a similar studv of epi 
demies of pohont} ehtis, but Ins results do not agree with those ot the 
other mv'estigator In summing up his observations, he states that the 
districts with low latitude have large populations, citing Australia, Afis 
sfssippi and New York as extremes, while Iceland and Greenland, with 
their small populations, occupv the other end of the table Thus, if the 
dispersion of the frequencj curv e tends to be larger and larger in more 
populous districts, this tendenev is sufficient to explain at least a part 
of the correlation on which the law of latitude is based This remark 
IS not thought decisive as to the validitv ot the law ot latitude but it is 
safe to say that a special inv'estigation of the possible effects ot such tac 
tors as the size and the densitv in population of the district must be made 
before the law of latitude can be regarded as definitelv established 
Peterson*’® redefines some of the statements previouslv made con 
cermng the v anation w ith latitude and epidemic cun es Epidemics in 
V anous parts of the w orld w ere studied The article is also a rebuttal 
to the findings of Wold, who made similar studies of epidemics of poiio- 
mv ehtis m Sw eden Peterson reemphasizes that the said regularitv 
appears distinct!} on!} for small variations in latitude when mean values 
for several epidemics from the same latitude are available owing to the 
fact that the individual epidemics ina} occasionally exhibit variations 
Bow erman * ® states that poliomv elitis seems to occur during the sum 
mer months when ha} fever is rife The author has wntten a most 
interesting article correlating temperature and rainfall wuth the incidence 
of poliomyelitis Studies were made in the area of New Tork ciU 
A number of carefully prepared tables have been made showing the mmi 
ber of cases occurring m New' York between the years 1907 and - 
It IS pointed out that during the }ears 1916, 1931 and 1935 the nuni 
of cases of poliomv'ehtis w'as much higher During the same v ears t 
were longer penods of dryness and increased temperature 
This interesting article mav' be summarized as follows 
warm summers seem to be frequentl} associated w ith outbreaks o p 
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m\elitis in ^cu \ork ciU 2 The absence of ram seems more sig- 
nificant m this tinn ciianges m the mean temperatures 3 The case 
ntaliu rate fiatio of death to cases) of polIom^eIItIs m >.eu York 
tit\ Ins freqlIentl^ been m accord with the c^cIe of numbers of sun spots 
\ccordmg to Dauerg'® during the jear 1944 there were 19 053 
cases of polionn elitis reported m the United States, this figure ha\mg 
been exceeded once m the past, when 27,363 cases were reported m 
1916 The incidence was highest m the following states New York 
Delaware Kentucka, Virginia, Xorth Carolina, Minnesota and !Marv- 
land The most extensne and mtensne outbreak occurred m a solid 
block ot counties in western and southern Xew York state and m a 
single tier ot counties m northern Penns\hania bordenng on Xew 
York The western part of Massachusetts siiould also be included as 
a part of this outbreak One tliird of all the cases reported m the 
United States m 1944 occurred in this area In certain respects the 
distribution of polionn ehtis m 1944 was similar to that of the epidemic 
of 1935 as concerns states intohed 

Pohomt elitis occurred m the armed forces of the United States in 
proportion to the pretalence in the cnilian population of similar ages 
The Arm} mcjdence was 3 4 per hundred thousand troops in 1943 and 
40 m 1944 The occurrence of poliomt ehtis m large cities has been 
stnkmg during the past two tears There has been no regular ocair- 
rence or periodicitt of outbreaks of poiiomtelitis m cities of the United 
States dunng the past three decades and there has been no consistent 
mten al of time bettt een t ears of high incidence 

Smith and his co-w orkers studied the 1944 epidemic m the Buf- 
falo, N Y, area The cases which thet obsened did not arise de novo 
but were late detelopments m an existing ctcle which were not sus- 
pected for three months There w as an mten al of e and a halt months 
between the last cases of the preceding tear and the first case of 1944 
Actualh the mtenal was onl} two months, and the tirus was probabh 
actne throughout the entire period between ctcles The number ot 
cases of illness highh suggestne of poliomt elitis was fite times tlie 
number of recognized cases The etidence indicates that this Buffalo 
epidemic was initiated and spread largeh through direct human sources 
Young presents a most interesting report on 114 cases of poho- 
mt ehtis obsened at the Children’s Hospital of Texas, in Dallas, during 
1943 Careful note is made of the age incidence, time distribution 
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presenting symptoms, family incidence and type of involvement Ten 
per cent of the patients studied died, all vvnth the bulbar type, 48 per 
cent were dismissed without further treatment, returning at a later 
date for a check on physical therapy, 14 per cent *v\ ere to have head 
and exercise therapy' at home when dismissed, and 28 per cent were 
admitted to the orthopedic hospital for further treatment 

In the cases of bulbar involvement the first symptom was usiiall} 
difficulty with speech In addition, facial paralysis, all on the left side, 
and paralysis of the ocular muscles were noted All patients having 
facial paraly'sis, hovv'ev er, had a bulbar type of poliomy elitis The con 
cept as to the duration of active continuing spread of the disease within 
the nervous sy'stem being limited to five or siv days was disproved 
Frequent thorough testing of the patients showed spread for as long 
as twelve day's Management of the patients during the acute stages 
was according to the Kenny method It vv-as believed that the treatment 
prevented contractures, lessened muscle spasm and materially shortened 
time for recov ery' In line vv ith recent experimental ev idence concern- 
ing the theory' that the pathologic basis of muscle spasm depends on a 
lesion of tlie internuncial neurons is discussed 

Bohls and Irons report that follow mg an unusually late fall and 
early winter period of increased prev alence and a quiescent period an 
outbreak of poliomy'elitis unprecedented m the history' of Texas occurred 
during the summer of 1943 The 1943 morbidity rate for the state as 
a whole vv as approximately' 20 per hundred thousand and, although low 
in comparison with some of the state’s more pressing problems of com- 
municable disease, was nearly' ten times the morbidity rate for poliomy e 
htis in more recent y'ears 

The mode of transmission was not determined, but it was believe 
that unrecognized infections and large numbers of temporaiy earners 
were contributory' factors of great importance The possible roe o 
flies and other insects or arthropods as v ectors of the infection was no 
determined Some laboratory' findings were discussed Laborato^ 
observations concerned neutralization tests with serum-virus mixtur^^ 
and the attempted recovery' of poliomy'elitis or poliomyelitis- 1 e vini 


from various sources 

McLendon and his associates discuss the epidemic o _ 

hundred and five patients were treated at the Children s Hospi a 
number represented 66 per cent of the total cases repor e 
predominated in number, the peak of the epidemic was reac 
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\ugu^t niul the ^reitest number ot cases occurred m the age group 
of 7 to 13 \ears 

The commonest sjmptoms were fe\er, headache, pain in the muscles, 
weakness of tlie muscles and parahsis and stiff neck Of the 205 
patients, 38 had bulbar poliomjehtis , of these, 6 died, these being the 
oiih deatiis in the total number This represents an oier-all mortalih 
rate ot 2 9 per cent 

FilU-four patients of the total had nonparal}mc pohom}elitis The\ 
recened routine care and were dismissed One hundred and fourteen 
patients with the spinal paral 3 tic tape were admitted, and it was this 
group which offered the biggest problem 

Of the 205 patients admitted, the authors followed 162 for nearl} 
a 3 ear Of these, 70 per cent are entirel 3 well, 18 per cent ha\e residual 
parahsis and about 11 per cent ha\e poor function Atter these patients 
haie been followed another \ear it is hoped that 80 per cent will show 
a normal recoier 3 , and tlie number wnth residual parahsis will consti- 
tute about 20 per cent 

Anderson presents statistics gathered from the 1943 epidemic 
in Utah In 89 per cent ot the cases the condition occurred in persons 
under 20 rears of age Questionnaires were sent to three hundred 
and thirt 3 '-four ph 3 sicians in the state Eightr-one per cent of the 
ph 3 sicians returned the questionnaires Dunng Jul}, August and 
September four thousand, one hundred and ninet 3 -nine tonsillectomies 
were done, and statistics were based on this group The results were 
as follows 1 In 43 per cent of the cases of bulbar and bulbospinal 
poliom 3 ehtis tonsilIectom 3 ’- had been performed wnthin thirtr' dar s pnor 
to the initial S 3 'mptoms 2 The incidence of poliom 3 elibs in children 
who had recentl 3 had tonsilIectom 3 was two and six-tenths times 
greater than that in the general child population 3 The incidence of 
the bulbar and bulbospinal t 3 pe of poliomr elitis was found to be sixteen 
times greater m children who had recentl 3 had their tonsils remo%ed 
than in the general child population 

W 3 llie 2 ®® points out the infrequenc} of second attacks of poliom 3 e- 
litis and presents a case from his own obsenation He re^^ews a total 
of 19 cases in which it has been confirmed that second attacks of the 
disease have occurred The internal laned from ts\o to ti\enh-fiie 
3 ears 

Casev and his associates ha\ e obsen ed that multiple cases of 
poliom 3 elitis in the famih are the rule rather than the exception when 
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there ire children from to 8;^ jears of age m the home It is 
their opinion tint poliomyelitis is contagious perhaps to the degree of 
90 per cent in the age groups of IjX to 3^ lears but less infectious 
in the older groups The} found no evidence that flies or other insects 
plav a major role in transmission once the disease has been introduced 
In onh Ifd cases out of 6 was a diagnosis of poliomvehtis made even 
with an alert reporting S 3 ’stem Phj^sicians were not even consulted in 
many cases Paralysis w as observed in 1 case out of 6 

Brown and his co-workers"*® studied a group of 7 campers, in I 
ot whom pohomvehtis developed five days after his arrival at camp 
Cultures of stools were taken at intervals on his cabin mates These 
were positive for the virus in 5 of the bovs dating from five davs 
alter the onset of the disease The second case of pohomvelitis occurred 
nineteen davs after the virus was first found in the stools 

It has been proved that the pohom}ehtis virus can be earned bv 
flies to food Various experiments have also proved that this virus 
enters the alimentarv’ canal, probabl) multiplies there and reaches the 
central nervous svstem indirectly Ward and his associates,'” through 
expenmcntition hav e made this observ ation that food exposed to flies 
in the homes of patients with poliomyelitis m an epidemic area mav 
acquire a quantitv' of pohomvelitis virus sufficient to produce in cliim 
panzees bv oral administration a nonparalvtic infection or in isvnip 
tomatic can ler state 

Casev -''® makes a detailed report on the epidemic of pohomvelitis 
occurring m V alker County, ^la , during the summer and autumn of 
1941 One hundred and tvvent}-one cases were reported jn the countv 
ilost of the cases could be traced directh or mdirectlv to one focus 
at Barnev , -kla The author found during a studv of the cases that 
the incubation period from the dav of exposure to the onset of the pro 
dromal period av eraged tw eh e days The infectious period was between 
three divs before and three days after the onset of the pro roma 
period Ev idence of patient to patient contact w as found in 
cent of the cases studied Contacts w^ere almost entirely among ^ 
under 15 vears of age and largely among those under 4 years o ag^^ 
AVlien the average air line distances of the places of contact 
twelve dav period of the epidemic were calculated there was evice 
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of orderI\ radnl spread at the rate of about 1 mile (16 Km) for 
each ten or cle\en da\s, or an a\erage of 8 7 miles (13 9 Km ) m the 
nmetj'Six dajs ot tlie epidemic 

Conclusions as to contacts with health} persons and with adults, 
drinking water, flies, mosquitoes, rodents and other lectors did not 
seem to ha^e much importance There was the possibiliU that sewage- 
polluted waters concentrated b} a serere drought explained man} spo- 
radic cases, man\ cases of the disease m adults, and perhaps the 
original case from which the epidemic started It was questioned 
^\hether the incidence ot pohomrelitis m the summer is not dependent 
usually on the concentration ot sewage-polluted streams and waters 
b} drought and heat in areas wliere tliere are suffiaentli large infant 
populations and numerous prolonged contacts among adults 

Because flies ha\e been pro\ed to be earners of poliom} ehtis iirus 
dunng epidemics ot the disease, Power and Melmck made a syste- 
matic study of the fly population of Xeyy Hayen, Conn, dunng the 
summers of 1942, 1943 and 1944, 1943 yyas an epidemic }ear, yyhile 1942 
and 1944 yyere not 

The obsery ations yy ere as folloyy s 1 The peak of the fl} population 
curye preceded the 1943 poliomyelitis epidemic, yyath the centers of the 
tyyo p}ramids being separated b} about four to fiye yyeeks 2 Dunng 
the height of the 1943 epidemic there yyere onl} four genera of flies 
present m the trapped population, and the} yyere commoner during 
and preceding the epidemic than at an} time dunng the three years 
of the stud} 3 It is unknoven it the charactenstics of the 1943 fly 
population had any epidemiologic correlation yyith the poliomyehtis epi- 
demic of that }ear 

Complications and Sequelae — After the pubhcation of Buchthal and 
Clemmessen in 1943 concerning the s}Tichronous actiynbes ot the differ- 
ent motor units of the muscle, Buchthal and Honcke deaded to iny esti- 
gate hoyv earl} in tlie course of the disease the abnormal mode of 
enery'ation occurred in poliom} elitis It has been knoyyn since their 
publication that electrom} ograph} could be emplo}ed for the differenti- 
ating of various t}pes of muscle atroph} The} shoyyed that myogenic 
atrophy is accompanied yynth normal electneal actiynt} , yy hile in cases ot 
neurogenic atrophy the electromy ogram indicated a reduction of the num- 
ber of motor umts b} the occurrence of actiye potentials from single 
motor units yvithout the interterence trom neighboring fibers, ey en during 
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attempts at maximum enervation In connection uith poliomyelitis, it 
IS of special interest that there is a difference in the enenation between 
my ogenic atrophy' and peripheral or radicular origin and atrophy caused 
by certain intermediate diseases 

In 21 of 47 cases of acute poliomyelitis the de\elopment of the pareses 
and their restitution were tollowed difectromj ographically by the authors 
Generally', neither the acute phase nor the later stages of the disease 
showed spontaneous actiMty in relaxed muscles The sinchronous acti\- 
lt^ recently tound in apparently intact motor units (stationary paretic 
muscles after poliomyelitis) was m some cases observed dunng the acute 
phase ot the disease Thev noted that synchronization mav appear 
extremely early after the pareses haae set in and is presumably caused 
by irradiation of impulses ov er a large range ot ganglionic cells (facili- 
tation of spatial summation) 

A comparison of different types ot enenation (synchronous, partlv 
synchronous and asynchronous actnity') etudenced from the electro- 
my ogram with the clinical course of the pareses indicates that the chances 
of restitution are more favorable in cases ot continuous asynchronous 
actn itv and less so when synchronous activitv is lasting Further electro 
myographic examination revealed that paresis may progress for some 
time after the febrile stage and that restitution of the paretic muscle mav 


in any case continue up to six months 

Conte and his co-w orkers report 2 cases of pseudohypertrophic 
muscular dystrophy, with two purposes in mind first, to review the 
disease entity pseudohv pertrophic muscular dvstrophy, with parbcular 
reference to the endeav ors being made to establish a satisfactory method 
of treatment, and second, to present a report of 2 patients with this dis- 


ease who contracted poliomy elitis during recent epidemics 

The first child, S years old, was admitted to the hospital in August 
1944, following the onset of stiffness of the neck and headache After 
clinical and laboratory' studies a diagpiosis of poliomyelitis was made an 
treatment with hot packs instituted Improvement was satisfactory , an 
the child vv as discharged from the hospital a month later vv'ith no comp i 
cations The second patient w'as admitted to the hospital in 1944, win 
a high temperature, v omiting and pain in both legs and feet and m e 
region of the umbilicus The onset occurred two days previously tri 
ing involvement of the muscles affecting respiration made it neces'tary 
to place the patient in a respirator, where he remained for twenty 
days Hot packs and supportive measures were used Decided wea 
ness of the lower extremities persisted The patient was still 
in December 1944 with considerable residual manifestations It "i 
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ot interest to obscr\c the course ot the muscular d3Strophj following' 
acute phases ot polionnelitis One ot the patients had regained the 
status prior to contracting polionnelitis at the time of publication 

Methen\ and Olson point out that surgical procedures are some- 
times necessari on patients null poliomjelitis Such interaention is more 
complicated nhen the patient is in a respirator The authors could not 
find a pre\ lous record of a case in n Inch an appendectoma had been done 
on a patient nitli respiraton paraljsis 

The authors present a cai.e ot poliomvelitis in which a diagnosis ot 
acute appendicitis was made while the patient was in the respirator 
The patient was moaed to the operating room m the respirator and 
anesthetized with nitrous oxide and a small amount of ether Positiae 
pressure was used m administration of the anesthetic With everjUhing 
in readiness, the patient was slid out of the respirator and the abdomen 
prepared and draped The appendix was remoaed and artifiaal respi- 
ration aaas applied ba alternate pressure on the chest and on the rebreath- 
ing bag Fifteen minutes aaas spent out ot the respirator Folloaanng 
replacement, the patient regained consciousness satisfactorila 

Salem reports a case ot almost s)'mmetric pnmar> dorsolumbar 
k}phosis due to anterior polioma elitis Pointing out the ranty of such 
a deformita, he reaiews the course ot the disease and attempts to explain 
the cause of the kj phosis 

The patient was seen one and one-half jears atter the acute onset ot 
his disease, at which time the nght lower extremity was diffuseh iniohed 
and weakness was eiident in the antenor abdominal muscles The 
nght side ot the pelvis was tilted fon\ard and down, so that the nght 
anterior supenor spine was 2 inches (5 cm ) lower than the left, therebi 
producing an apparent lengthening of the nght lower extremitj When 
the patient was standing, the trunk was held flexed at the hip, but there 
was no increased lumbar lordosis A definite kj phosis with decided 
prominence of the low er dorsal and upper lumbar spinous processes w as 
present Despite the pehac tilt, onl} a slight low er dorsolumbar scoliosis 
on the nght side was evident 

There w as a w eak right quadriceps and a strong tensor fasaa muscle 
The left lateral abdominal muscles exhibited fair strength, wuth less 
strength on the right side There was some weakness of the nght quad- 
ratus lumborum muscle but no w eakness of the ihopsoas muscle on either 
side The peh ic obliquiti disappeared on recumbencr 

In attempting to make an etiologic diagnosis, the author suggests 
that the relatn e w eakness ot the extensor muscles of the trunk mai ha\ e 

294 Methenj, D and Olson, H H Appendectomi on PoIiom\ehtis Pabent 

in Dnnker Respirator, J Surg 53 88-89 (March) 1^45 

295 Salem, E P Dorsolumbar K% phosis Due to Anterior Poliomi e!iti= 
Bull Hosp Joint Dis 6 53-60 ( April) 1945 
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been a factor He cannot, howe\er, offer a positive reason for the 
absence of scoliosis The spine nas fused (including the tenth dorsal 
through the third lumbar vertebrae), but a pseudoarthrosis ^\as noted 
some SIX months later Abdominal fascial reenforcements vere also 
done The author points out that the final result is still uncertain 

Surge! y — Zausrrter states the opinion that transplanted muscles 
must learn to perform a new function The innenation of indniduai 
muscles is open to question, their action being part of a complex mech- 
anism In an} e^ent, reeducation relies on principles of function rather 
than that of mechanism In reeducation the first consideration is passwe 
and guided actn e exercise Then actn e mo\ ement is an important fac- 
tor These exercises help account for proper innen^ation Stretching 
is to be avoided in early reeducation After the earlj stage, when 
strength is desired, resistn e exercises mai be used These should be done 
slowh and with long* periods of rest The program of treatment as 
outlined is as follows (1) production of basicall} correct working 
capaciti ot the transplanted muscle, without substitution and wrong 
habits (2) increase m range of movement, passu elj and actn eh, (3) 
increase in strength and power, (4) deielopment of speed ot desired 
mo\ ement and (5) full functional adaptation into integral moienients 

Practical examples of transplantations of muscles (the peroneus lon- 
gus muscle to the anterior tibial insertion and the biceps femons mu=cle 
to the patella) and their functional reeducation are demonstrated 

In his paper Brow n presents a technic of making a prosthesis 
which restores the contour of the lower limb, correcting the deforniiti 
caused bv atroph} of the limb The deformit} is usuall) caused bi 
poliom)'elitis and is the result of atroph} of the muscles themsehes 
Other deformities are corrected b} surgical treatment or appliance o 
other types, such as shoes, but even after the gait is normal the slen er 
“broomstick” appearance of the affected limb attracts unfaiorabe 
attention It is to correct the thinness of the limb that such a patient 
desires a prosthesis 

The technic is careful!} described, and the advantages of this partic 
ular prosthesis are enumerated These include its light weight, its coni 
fort in w'canng and its elasticity, which makes it eas} to appl} b ^ ^ 
stocking Another advantage is that the surface rebounds exact} 
same w^ay as does normal skin when it is pressed or indented witi 
finger 

296 Zausmer, E Functional Reeducation of Transplanted Tendons, Pb 
therapj Rei 25 160-164 (JuK-Aug) 1945 

297 Brown \ M Correction of Pohoim elitis Deformities with 
Latex Prostheses, I Bone & Joint Surg 27 513-517 CJub ) ^^45 


XI INFANTILE PARALYSIS RESEARCH 
Prepared fcy 

J A TOOMEY M D CLEVELAND 
J\NL AR\ JL\E 104 

T) LSE \RCHES on nnn\ {iindaniental questions concerning intantile 
parahsis continue to add little b\ little to existing knowledge of 
the disease llie \arious problems that beset the research worker 
ha^ e been presented b\ Card in a monograph ot one hundred and 
sixt}-fi\e pages which does not lend itselt well to detailed reaiew 
Thi I nils of Polwimchtts — l^oring and Schwerdt-'’^ found that 
the I\1V \ purified polionnehtis strain was stable in solution as acid as 
pn 1 6 but unstable below this figure and that it was stable in solution 
as alkaline as pn 10 3 but unstable abo\ e this figure Ohtsla ““ 
describes the properties ot a \irus disco\ered b\ Theiler and Card, which 
he considers not to be mouse poliom\elitis ot either natural or expen- 
mental trpe He states that the difference between it and other strains 
ot mouse pohom\elitis iirus is such as to make it entireh unsuitable 
as a model for the stud\ ot human poliomLelitis 

Toomet, Takacs and Tischer"®' were unable to demonstrate the 
presence of Mrus m the carp \\ ith the methods and amounts used in 
these experiments the\ w ere unable to immunize these fish to the point 
ot show ing neutralizing antibodies and also w ere unable to demonstrate 
In e L irus in the contents ot the stool 

Finlatson and icht succeeded in transterring pohonnehtis Mrus 
to South African black-faced monke\s b\ means ot intracerebral and 
intraperitoneal inoculations Gordon demonstrated that muskrats 
can be infected b) the Lansing strain ot pohomjehtis when it is injected 
intracerebrall} , and the\ succeeded in transmitting the intection through 

29S Card S Purification of PoIiomieliUs Viru-ei Experiments cn \runne 
and Human Strains, Acta med Scandinar 1943 supp 143 pp 1-173 

299 Loring, H S and Schwerdt C E. Studies on Punfication of Polio- 
m\elitis Virus pn Stabiliti Range of MV A Strain, Proc Soc Exper Biol 
& Med 57 173-175 (Eo\ ) 1944 

300 Ohtsln, P K Certain Properties of Theilers A'lrus Espeaalh in 
Relation to Its Use as Model for Poliomyelitis Proc Soc Exper Biol S. 
Med 58 77-81 (Jan ) 1945 

301 Toomey J A Takacs AV S , and Tischer L A ^ Attempts to Find 
Poliomyelitis Virus m Fish, Proc Soc Exper Biol 5. Med. 58 152-154 (Feb) 
1945 

302 Finlay son M H and M icht, J F Iny estigation 01 Cases 01 Su-pected 
Poliomyelitis yyoth Special Reference to Susceptibility 01 Lasiopyga (Cercopithe- 
cus) Pygerythrus (South Aincan Black-Face Alonkey ) to Virus, South Atrican 
M J 19 101-103 (Alarch 24) 1945 

303 Gordon F B Susceptibility of Muskrats and Other Rodents to Polio- 
myelitis Virus ’(Lansing Strain) J Imect. D.s 76 155-162 f March- April) 1945 
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four generations The 3 found white-footed mice irregularly infected 
and ground squirrels entirely refractory 

Melnick reports that of 10 monkeys paralyzed after being inocn 
lated with poliomy elitis i irus of recent human origin 3 rhesus and 1 
capuchin monkey' were found to have the virus in the bloodstream All 
the positive results gi\en by tests of the blood vere due to a single 
strain The contents of the colon of 3 of these 4 monkey s v ere evamined 
for virus, it was found in only one instance Of 4 monkeys in whose 
blood virus could not be detected, 1 was found to ha\e Mrus in the 
contents of its colon 

Jungeblut describes unsuccessful attempts to separate by processes 
of phy'sical segregation, i e , ultrafiltration, ultracentrifugation and 
dialy'sis, from Ine SK murine poliomyelitis Mrus a nonpathogenic agent 
capable of interfering \\ith simian poliomyelitis nrus He was also 
unable to convert In e SK murine virus into a nonpathogenic interfering 
agent b\ processes of chemical inactivation, i e phenohzation and 
formalinization Preparations of SK murine -virus which had been 
greatly attenuated by ultraMoIet irradiation gaie evidence of having 
retained some interfering power m rhesus monkevs MM murine poho- 
my elitis v irus interfered both in mixture tests and by penpheral adminis- 
tration with two simian strains of poliomt elitis virus Distinct pro- 
tective effects were observed in rhesus monkevs which had received 
adequate amounts of murine virus (animal passage or tissue culture 
virus) up to fortv -eight hours after intracerebral infection with simian 
pohomv elitis virus Theiler’s virus of spontaneous mouse encephalo- 
my'elitis when tested in mixture with simian poliomyelitis virus gave 
some evidencce ot irregular and low grade interference Interference 
could not be shown conclusively' in experiments to prevent pohomv elitic 
infection or to modify its effects The author discusses the nature o 
the interfering agent in murine v'lrus 

Brown and Francis present evidence that the serum of mice para 
lyzed with the Lansing strain, of poliomyelitis virus possesses tie 
capacitv of protecting normal mice against the same virus when miv 
tures of virus and serum are inoculated mtracerebralh ''™he 

neutralizing action was present mainly m mice parahzed between 
third and sixth days following inoculation and was rarely demons ra 
in the serum of mice in which paralysis developed more t an ten 


304 Melnick, J L Poll omv elitis Virus in the Blood Str^m m Evper 

Disease, Proc Soc Exper Biol 8. Med 58 14-16 (Jan ) Wo ^ . Qt,,er 

305 Jungeblut C W Studies in Rodent ,,t,s Mro, 

vations on Interference Between Murme and Simian Strains of 

J Exper Med 81 275-294 (March) 1945 Action of Semm 

306 Brown, G C, and Fmncis, T, Jr Virus-Neutral.a.ng AcUo^ ot 
from Mice Infected with Virus J Exper Afed 81 161-169 ( 
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after inoculation Serum iroin nonparal} zed mice had approMinateh 
equal neutralizing capacit\ when obtained during the same period tol- 
lowing inocuKtion as that during which serum from parahzed mice 
show'ed tile greatest efttct ^neutralization ot the Mrus was not obtained 
with serum trom normal mice or from mice inoculated with normal 
nernous tissue 

Howe and Bodian -'’■ inoculated 6 chimpanzees oralh with stool 
from a patient with pohom\ehtis Three oi the animals had been gnen 
170 cc of homologous hnperimniune monk.e\ serum prior to inocula- 
tion, while 3 were unprotected Ml the animals were subsequent!} 
shown to hane pohomnehtis \irus in their stools and characteristic lesions 
in their central nenous s^ stems, although parahsis de\ eloped in none 
ot them All the immunized animals had demonstrable blood antibod} 
at tlie time ot inoculation, although tlurt\ da}s later it was present in 
only 1 animal 

Epidemiology — Fmla\son"®® re\iews recent conceptions of how 
Mrus enters the human system He expresses the opinion that the cm- 
dence suggests that in human beings the gastrointestinal tract and 
phannx are the mam routes of intection Ward, Melnick and Horst- 
mann state the theon that food exposed to flies m the homes ot 
patients with pohom}ehtis m an epidemic area ma} become contaminated 
to such an extent that the disease can be reproduced when the con- 
taminated material is fed to chimpanzees 

In an article published in 1942 but not preMoush a\ailable for 
rcMew, Klmg, Ohn Fahraeus and Xorhn record the demonstration 
of \ irus in sewage w ater , the\ express the opinion that this is an impor- 
tant factor in transmission The authors state that American scientists 
w ere slow to behe\ e that the gastrointestinal tract is an important portal 
for infantile paralvsis 

[Ed Note — ^This editor has gi^en ample clinical proof for at least 
tw enty-fi\ e \ ears that the gastrointestinal tract is a route of infection ] 

307 Howe, H A. , and Bodian D Passu e Imraumti to Poliomi elitis m 
Chimpanzee, J Exper Med 81 247-254 (March) 1945 

308 Finlaison, M H Recent Research on Poliom%elitis, Chn Proc 3 aSl- 
483 (Dec) 1944 

309 Ward R Melnick, J L, and Horstmann, D M Pohora\ehUs \’ini= 
m Fli -Contaminated Food Collected at an Epidemic, Saence 101 491-493 (Ma\ 11) 
1945 

310 Klmg, C , Ohn G Fahraeus J and Xorlin G Sewage as Carrier 
and Dissemmator of Pohomielitis \ irus Searching for Poliom% elitis Virus in 
Stockholm Sewage Acta med Scandinai- 112 21/-249 1942, Sewage as Carrier 
and Disseminator of Poliomi ehtis Virus Studies on Condition^ ot Lite ot Poho- 
miehtis Virus Outside Human Organum ibid 112 250-263 1942 
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In a second article on sewage as a earner and disseminator of virus, 
Kling and his associates record the finding that virus can remain infective 
in sewage for at least two months at a temperature of 4 C They draw 
attention to a protozoan belonging to the genus Bodo as a possible 
V ector 

The eftectiveness of chlorine as a disinfecting agent of poliora)elitis 
has been investigated by Trask, Melnick and Wenner^^^ A residual 
chlorine lev el of 0 4 part per million after ten minutues did not inactivate 
the CR strain (ICh-), and 0 5 part per million was insufficient to destroy 
the SK strain (10~^) The virus in a 10 per cent centrifuged sus- 
pension of stool from a patient with poliomyelitis withstood a dose of 
chlorine of 120 parts per million, leaving a residual v'alue of 15 parts 
per million after ten minutes of contact The authors report comparable 
results with Theiler’s mouse virus When extraneous organic tissue 
\v as present, more chlorine had to be used to meet an additional demand 
[Ed A'cte — The authors did not appear to be impressed with the 
value of chlorine as a disinfecting agent for poliomyelitis ] 

Howe, Bodian and ^^^enner hav’e demonstrated poliomyelitis virus 
m pharyngeal swabs taken from patients ill with the spinal and bulbar 
paralytic forms as well as tliose with the nonparalytic form Virus was 
found to be present in 43 per cent of a series of 23 patients from whom 
swabs were taken during the first three days of illness In no instance 
vv as virus found after the third day 

Rosenow claims that an alpha streptococcus is constantly present 
in the nasopharynx and commonly in the blood of patients who have 
had poliom}ehtis He describes a cutaneous test, a precipitation test, 
a poliomyelitis streptococcus antiserum and tlie production of the experi- 
mental disease 

[Ed Note — The experiments of Rosenow are difficult to follow, 
particularly by one who, like this editor, has not repeated his work ] 
Kessel and Moore inv'estigated the occurrence of virus m f e 
tonsils and stools of noncontacts In a survey involving 136 persons vv o 
had had no known contact with clinical pohomv ehtis and from w om 


311 Trask, J D Melnick, J L and M'enner H ^ Chlorination ofHmM. 
Monke> -Adapted and Mouse Strains of Poliomv elitis Virus, Am J 

312 Howe H A , Bodian D, and Wenner, H A Pf,* HoX"® 

on Presence of Poliom 5 elitis Virus in Human Oropharvnx Bui Jo 

Hosp 76 19-24 (Jan ) 1945 , 

313 Rosenow, E C Further Studies on Specific n ]945 

Antigen Reactions in Poliomj ehtis Am J Clin Path IS 3- , y,ri)s 

314 Kessel J F, and Moore, F J Occurrence j 

in Tonsils and Stools of Noncontacts During Interepidemic reno , 

41 25-29 (Jan ) 1945 
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both tonsils and stools pooled in groups ot three each w ere tested, 
poliomj elitis \irus uas recovered from three pools of tonsils and three 
pools of stools Since one of these pools ot tonsils and one pool of stools 
^\as from the same group ot 3 persons, it ma\ be concluded that at least 
5 of the 136 persons harbored \irus either in their tonsils or in their 
stools The sur\e^ was pertormed during an interepidemic period all 
but one of the positne results were obtained during the last three 
months of this period this one haring been encountered during the 
first month of a major outbreak 

[Ed Note — The mterence that persons who hare tonsils remored 
m interepidemic times are taking grare chances is not borne out br 
statistics The authors do not indicate rrhat happened to the person 
rrho had a tonsillectomr rrith rirus present It rras curious that ther 
could not transter their isolated rinises subsequentlr to animals of the 
same species ] 

Seasonal ranations m susceptibilitr liare been imestigated br Junge- 
blut^^' Serial propagation ot carian pohomrelitis from guinea pig to 
guinea pig rras not significantlr influenced br seasonal fluctuation ot 
an} sort Horrerer, the transmission ot murine pohomrelitis rirus from 
mouse to guinea pig functioned more effectireir m the rr inter than in 
the summer as judged br the ratio betrreen parahzed and nonparalrzed 
animals The described phenomenon appears to be due preponderant!} 
to crclic ranations in the susceptibilitr ot the guinea pig to the paralrzing 
effect of the rirus rrhen passed b} intracerebral injection from one host 
to another 

Pathology — Elliott found that in the motor nuclei of the region 
of the limbs all lesions first inr oh ed the dorsal and medial nuclei, appear- 
ing to anse from a single focus Most important is the fact that destruc- 
tion of motor cells mar be present m the absence ot recognizable 
paral} sis 

Bodian and Horr e studied the pathologic changes in 13 cases ot 
nonparalrtic pohomrehtic infection m chimpanzees Nine animals 
excreted rirus m their stools at periods of from three dars to eight 
rreeks follorring inoculation A.II animals killed during the acute stage 
shorred lesions m the brain distributed m centers usualh inrolred m 
and compatible rrith the presence of pohomjehtic infection In 2 

315 Jungeblut C \\ Seasonal Fluctuations m Susceptibilitr of Guinea 
Pigs to Experimental Carian Pohomrelitis Proc Soc. Exper Biol & Afed 58 
177-180 (Feb) 1945 

316 Elliott H C Studies on Motor Cells of Spinal Cord Po-ition and 
Extent of Lesions in J^uclear Pattern of Conr-ale-cent and Chronic Pohomrelitis 
Patients Am T Path 21 87-97 (Jan ) 1945 

317 Bodian D and Horre H A. Nonparalrtic Pohomrelitis in Chimpanzee 
T Exper Med 81 255 (Afarch) 1945 
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chimpanzees t3pical lesions of the cord were also present Xo lesions 
were found in the brains of 4 control chimpanzees which had had no 
contact w ith virus The occurrence of a purely sj stemic or peripheral 
form ot poliomj ehtis, without lesions in the central nenous sistem, 
has thus not been established Four instances of arrest of the pathologic 
process near the portal of entri into the brain, indicating partial resis- 
tance, are included in this series Although cerebral lesions were mild 
m some of the nonparal)*tic and inapparent infections, their presence in 
all indicates the action of rirus on the central nenous srstem with the 
possibility of production of at least a partial local resistance “It is not 
unreasonable to assume that this mar occur m cases ot conditions map- 
parent in human beings, although this point is not ot course, susceptible 
to critical proof in human beings ” The set eritj ot the pathologic im oh e- 
ment in nonparal3'tic patients ranes from a full developed distribution 
of lesions in the brain and spinal cord in some chimpanzees to mild 
and scattered lesions in the brains of others This suggests that, if the 
extent of the pathologic reaction is an indicator of subsequent local 
resistance to reinfection, the degree of protection afforded bj a non- 
paralytic attack of poiiom} ehtis to even homologous rirus must be 
variable In another paper, Bodian and Howe make the point that 
the pathologic diagnosis of pohom} ehtis can be made only by the obser- 
vation of typical parench3mial lesions in the cord, including neuronal 
necrosis, neuronophagia and focal and pernascular infiltrahoii, or b\ 
the obseiwation of similar infiltrative lesions distributed in charctenstic 
fashion in the brain Such findings are more reliable than clinical 
criteria, since man3 infections are chnicall3 inapparent 

[Ed Note — The clinical picture and the pathologic findings are 
in no wise parallel in the rhesus monke3, and the clinical picture ma\ 
give us no definite clue as to w'hat happens in the central nenous 
svstem of human beings This was showm b\ Toome3 and Lipson m 
1926 ] 

Ibanez has w ritten a monograph on changes in the perip lera 
portion of nerves in the muscles of patients with poIiom 3 elitis 

[Ed Note — American readers are not unfamiliar with these reac 

tions which have been demonstrated br Care^ ] 

Watkins and Brazier®-” describe quantitative studies of innenatio 


318 Bodian, D, and Howe, H A Experimental Xonparabuc 
litis Frequence and Range of Pathologic In\ohement, Bull Jo ns 

Hosp 76 1-17 (Jsn ) 194^ nr 
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of Parabtic Human JIuscles, Cm d ap locom 1 193 201 
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of nnisclcs, mentioning the ergograph, \oltage capaciU, cunes ot elec- 
trical e\citabilit} , eIectroni\ ograms ot action potentials and spontaneous 
electrical discharges troin resting muscles The\ state that the appli- 
cation ot these methods re\eals a recorera process in the motor unit in 
poliomi elitis 

[Ed Note — \lthough presenting nothing new, this article should 
be worth while tor physicians who are interested in the quantitatne 
innenation ot muscles ] 

Thciapy — Studiing tlie influence ot thiamine deficienci on the 
susceptibility ot Macaca miilatta to experimental poliomi elitis Clark 
Waisinan, Lichstein and Jones""* tound that this species when deficient 
in thiamine does not exhibit an increased resistance to poliomi elitis i irus 
This IS in contrast to the well demonstrated resistance of Swiss mice 
similarly fed Weaier,"^- experimenting with cotton rats comes to 
the conclusion that there is no endence to support the theory that the 
Mrus of poliomiehtis is a biochemical by-product of iitamm Bi deficienci 
or that poliomi elitis is a fulminating form of beriberi McGarrahan 
has discussed possible etiologic and therapeutic relationships between 
chickenpox, herpes zoster and poliomyelitis 

Sampson states the belief that anoxia ot the spinal cord ma\ exist 
in pohomi elitis and that it nene cells cannot utilize oxigen m the 
absence of glucose there mat be some point in administering dextrose 
mtraienoush and in gnmg oxigen 

[Ed Note — The author presents no facts to confirm his beliefs ] 
Wood, Rusoft and Reiner-"’ were unable to confirm the report of 

Rabat and others that anaerobic ghcoKsis of the brain is impaired in 

poliomy elitis 

It has been shown that when a nene to a paretic muscle is crushed 
new fibers are gn en oft from such as remain i lable With this as a back- 
ground, Billig has dei ised an operation tor axonal interruption w hich 
he terms “neurotripsi This procedure ma\ be opened or closed in 
type 

321 Qark, P F Waisman H \ Lichstein H C and Jones E. S Influ- 

ence of Thiamine Deficienn m Macaca Mulatta on Suscep^ibilitv to Expen- 
mental Pohom\ehtis Proc. Soc Exper Biol &. Med 58 42-43 (Jan) 1943 

322 M'eaier H M Resistance of Cotton Rats to Virus of Poliomi eliti= 

as Effected b\ Intake of Vitamin B Complex, Partial InaniUon and Sex \ri T 
Dis Child 69 26-32 (Jan ) 1943 

323 McGarrahan, J C Chickenpox Herpe= Zoster and -ycute ^nteno" 
Polioroi eliUs Xew "Vork State J Med 45 193-193 flan la) 1945 

324 Sampson B F Suggested New Treatment ot Poliomi eliti' South 
Mrican M J 18 421 (Dec 23) 1944 

325 Mood H G Rusoft I I and Reiner I M -knaerohtc GKcoU=i= 
of Brain in Experimental Pohomi elitis J Exper Med 81 151-159 (Feh ) 10-5 

326 Billig, HE Jr Mu'cle Reinnervation. T Intemat Coll Surgeons 7 
457-461 (Not -Dec.) 1944 
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[liD Note — Onl} time can tell whether this reaction is of lalue \t 
this wTitmg the statistical reports are confusing ] 


TOLY DECEMBER 1943 

Sabin re\ lew s his pre\ lous articles on the natural hi^tori oi 
poliomyelitis 

Coole suggests that poliomyelitis, influenza and the common cold 
have identical causation, mz , a specific pleomorphic, short chain strepto- 
cocci, existing only in \no when it becomes Mrus in form and iirulent 
m character The micro-organism usually remains as a microscopic 
short chain streptococcus when quiescent in the upper respiraton tract 
In a second paper by the author, entitled “A Concept of the Etiologi 
and Control of Polio and Its Complication — ^Inlantile Parah sis ” pem- 
cillm and sulfonamide dernatues are recommended 


[Ed Note — Penicillin is totally' worthless in treating this disease 
and, as Toomey,^=^ as well as Rosenow, has demonstrated, the use ot 
sulfonamide drugs aggraiates the neurotropic condition in the monkei 
Toomey' has had human patients in whom he felt the use ot the drug 
might have been harmful ] 

Levinson and associates experimented w ith the eftects ot exercise 
and chilling in experimental pohomiehtis in human beings, and their 
conclusions were as follows 1 In monkeys subjected to exhausting 
exercise during the incubation period of experimental polionnelitis a 
higher incidence and severer paraly'sis dei eloped than in controls - 
In monkeys subjected to chilling during the incubation period of experi- 
mental poliomyelitis there developed also a higher incidence and seierer 
paralysis than in controls 3 Trauma ot one or more limbs dunng 
the incubation period of experimental polionnelitis in monkeys showe 
no correlation with location of paralysis, and the seieriti or extent ot 
paralysis did not differ from that of the controls 4 The incidence an< 
severity' of paralysis w as significantly greater in monkei s inocu ate 
with pohomy'ehtis iirus during the summer months 

One w'onders about the effect of chilling, since the disease 
quentl) present in epidemic form during the dog dais, when t e 
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perature nia\ be uncomtortabh high and the possibihu ot chilling so 
nnniinal 

Kendall iirote about the contagiousness ot poliomielitis He has 
made seieral points with ivliich I agree He theorizes that the -virus is 
widespread and that the disease is iisuall} mild and climcallj unrecog- 
nizable and spread bv carriers — b\ patients with mild, aUpical, abortive 
conditions in which diagnosis has been missed — and bj virus from the 
nasopharvnx of paralvtic patients Paral}sis is an uncommon happen- 
ing in an otherwise mild and omnipresent disease The person with 
paralvsis (considered bv him a complication) will not spread the dis- 
ease, although his nasopharynx will 

[Ed Note — Unfortunately one has to disagree with some of the 
epidemiologic facts 1 He states that poliomv elitis is a disease of 
childhood (It was, but now the age incidence is increasing ) 2 Two 
cases in one family are unusual (This has not been true in our experi- 
ence ) 3 Recovery leav’es lifelong immunity* (This is a statement 

which cannot be proved ) Nevertheless, the author pens a thought- 
prov okmg essav , vv Inch must be read to be appreciated ] 

Gordon found that the serums from 3 of 37 dogs neutralized the 
Lansing strain of poliomv elitis virus He found no neutralizing effect 
w hen he used the serums of 2 chickens and 6 pigeons ow ned by persons 
living in the immediate vicinity of a patient with poliomyelitis 

Perkins discusses the epidemiology of pohomy ebtis It is an 
intelligent summarization of present day accepted pnnciples 

[Ed Note — I do not agree with him that the nasopharynx is the 
usual portal of entry and that the infection is spread by droplets I 
merely state this for the record and not to dispute the author, because 
his IS also a commonly' accepted opinion He states that insects are of 
little value in explaining the spread I agree with him that water is 
not the way of spread and that rigid quarantine (beyond twenty -one 
days) closing schools and theaters is inadvisable ] 

Melnick and colleagues showed that poliomyelitis developed 
rapidly in rhesus monkeys when human feces containing poliomyelitis 
virus and prepared in the ultracentrifuge were inoculated directly into 
the 1 nmbar region of the spinal cord The median incubation period in 
19 monkey's so inoculated was four days However, because of the 
large number of undesirable side reactions and because of the lower 
sensitivitv of this route when compared with that of the intracerebral 

330 Kendall -'l I Contagiousness of Poliomv elitis South M J 38 593- 
595 (Sept) 1945 

331 Gordon F B The Neutralization of Poliomv elitis Virus bv Dog 
Serums J Infect Dis 76 198-202 (Mav-June) 194a 

332 Perkins J E The Epidemiologv of Poliomv eliUs New York State T 
^[ed 45 159-168 (Jan 15) 1945 

333 Melnick J L Horstmann D M and Ward R. Intraspinal Inocula- 
tion of Infective Human Stools as a Method ot Producing Poliomv ehtis in the 
Monkev J Infect Dis 77 13-24 (Julv-Aug) 1945 
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route, the jntraspinal inoculation of stools is not recommended as a 
routine procedure 

Lundbaek®=^ refers to Toome 3 ’s report in 1933 on imohement ot 
the bladder and intestine, to Ehlers’ reports on tachjcardia in 1936 to 
sudden deaths from rasomotor collapse or respirator)' parahsis and to 
the reactions obtained b) him following indirect heating and postural 
reflexes (i e, b) changes of the heart rate to changed position) He 
states that it is alwajs possible to demonstrate irregularity of autonomic 
regulation of heat Normal dilation of capillaries and nse in cutaneous 
temperature fail to appear in the first stage of the disease with seiere 
imohement, the normal reactions returning as the patient recorers 
Examination of the postural reflex shows a rise in blood pressure on 
tipping the body with the head dowm only in patients with seiere imohe- 
ment 


Bodian^'-* found numerous miiltinucleated neurons in the brain, 
spinal cord and spinal ganglions of an adolescent rhesus monkey wlncli 
had been killed dunng the acute state of poliom)ehtis Jlam anterior 
horn cells containing ty\o to six nuclei shoyyed poliom) elitic degeneratue 
changes characteristic of those seen m ordmar}' neurons “k striking 
finding was that the nuclei in anv single multinucleated cell were inyan- 
abh identical or almost identical in appearance, regardless of the degree 
ot poliom) elitic change The interpretation of this phenomenon led to 
the hy'pothesis that the pnmar)' reaction of y irus is in the cidoplasm and 
that nuclear degeneration m poliomyelitis, including the formation of 
intranuclear inclusion bodies, may reflect the genera! degradation of cell 
functions rather than direct action of the yirns 

Rey es described a h) perkeratinization of the skin m plaques, simll 
papules or slightly yerrucous eleyations, y\ith roughness and dnne» oi 
the skin and legs in 98 per cent of 84 children admitted to his liospity 
yyith poliomyelitis 

[Ed Note — That this may be possible is admitted, but physicians 
y\ ith yy ide experience w ould question its occurrence Probably the on s 
objectne cutaneous manifestation is the sense of coldness apprecia e 
b) the obsener oyer the affected muscle, probably indicating autonomic 
imohement The author suggests yitamin -k because yitamin ' e 
ciency produces changes in the my elm sheath of the nerv es an n 


334 Ltindbaek K Experimental Inyestigation on 

Keixous S\stem During Acute Phase of Poliomyelitis Acta med ca 

335 Bodian. D Poliomyelitic Changes m SThopI^ 

Speaal Reference to the Site of ■kction of Virus in the Cell, 

Hosp 77 49-59 (Juh ) 1945 ^ Stale 

336 Reyes, J G Dermatologic Aspects ot Pohomyelii s, 

J Med 45 1673-1675 (kug I) 1945 
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justifies his treatment b\ anaIog\ when he states that the “\irus is highh 
neurotropic and that it tra\els inainlj in the nenes through the m\elin 
sheath ” This latter is news to the reriewer, who with others has long 
felt that the spread was along axis-cjhnders and perhaps impeded bj 
them} elm A second point might be raised To ni} knowledge, ntamin 
A has ne\ er affected the course ot clinical poliom^ elitis ] 

Turner, \ oimg and ^faxwell studied 303 Xegro children m Balti- 
more for neutrahring antibodies for the Lansing strain of poliomv elitis 
Mrus Neutralizing antibodies seemed to be present m 85 per cent of 
the iniants up to 3 months ot age The% disappeared rapidh and b} the 
end of the first 3 ear of life were found in onh 19 per cent, but the\ 
increased gradual!} , so that b} the time the children w ere 10 to 14 \ ears 
of age the blood serum-neutralizmg ^alues were found in 86 per cent 
of the children tested The author did tests on 34 infants repeatedl\ 
and demonstrated that there is so definite a decline that most infants 
gl^e normal results b\ the end of siv months 

Ko\ar^^® expresses the opinion that acute toxic gastrointestinal 
upsets are capable of producing s}Tnptoms similar to those of the pre- 
parah'tic stage of poliomi elitis due basicalh to aiataminosis B and sub- 
clmical acute beriberi 

It is suggested that all patients suffenng acute simple gastrointestinal 
conditions encountered during epidemic periods ot poliomi ehtis be 
gi% en large doses of i itamm B 

Vitamin B is also indicated as an adjunct to treatment m all acute 
debilitating diseases and especial!} diarrheas 

It IS suggested that it tonsils are to be remo\ed during the season 
in which p)oliom\ ehtis occurs high iitamin B intake be insured both 
before and after operation 

In man\ cases the so-called aborti\e form ot poliom} elitis ma} be 
in realit} an acute gastrointestinal condition charactenzed bj- sjmptoms 
ot ai itaminosis B 

V Itamm B pla} s an important part m the causation of poliomi elms, 
and the nutritional aspect ot polIom^ elitis should be thoroughh in%es- 
tigated 

[Ed Note — We agree wnth the author that the nutritional aspects 
should be studied m this disease It must be remembered, however, 
that a connection between vitamin B has never been definite!} shown 
and that other interpretations could be drawn from the work of Foster 
and co-workers (Refer to the subsequent comment ) It is also strange 
that the therapeutic use of thiamine hvdrochlonde has been of little 
V alue in the hands of most vv orkers in treating poliomv elms ] 

337 Turner T B Young L E, and Maxwell E S The Mouse- -^daptea 
Lansing Strain of Poliomyelitis Virus Am T Hyg 42 119-12/ (Sept) 194a 

338 Kovar M R PoliomyeliUs and Acute Gastro-I^te^nnaI Up'ets Nebraska 
M T 30 394-397 (Nov ) 1945 
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In an editorial m T/te Join ml of the Amaican Medical Association 
“Diet and Poliomyelitis,” it is stated that “Toomey found that vitamin 
D ga\e almost complete protection when the infectne dose of poliomie 
htis iirus was injected directlj' into an exposed loop of the intestine 
of monlveys ” It states further, “Sabin found that iitamin D did 
not afford protection under similar conditions and that rachitic monkeis 
are not more susceptible to experimental poliomj elitis than normal 
controls ” The first part of the second quotation is in error, since to ni\ 
knowledge the expienments made on the exposed loop of the intestine 
in rachitic and nonrachitic monke3S hare nerer been repeated The 
second part of this sentence should be qualified b}" addition of the phrase 
‘Sinder the conditions of their experiments ” 

Sabin and associates'^"^ had in mind another of Toomej’s expen 
ments Flexner’s MV rirus strain when originallj obtained bj him 
caused the disease in monkej's when injected intrasciatically Some 
rears later, he injected tins rirus intrasciaticallj into rachitic monkers 
used as controls The rachitic animals contracted the disease, rrhile the 
control monker's did not Ouadnplegia occurred in 2 control monkers 
giren rnrus intracerebrallj Harrison and Woolpert,®^- using the same 
strain ot rirus (Flexner MV, obtained from the TJnirersitj of Chicago), 
got the same poor results bj rrar of the sciatic nerre 

Later, rrhen Sabin’s Flexner MV strain was used bj Toomer, it 
prored to be extremelr nrulent, causing the disease in erery animal in 
rrhich injections rvere giren intrasciaticalh This rirus was so nrulent 
that no comparison rras possible betrreen rachitic and nonrachitic 
animals rrhen this route rras used Horrever, rrhen in other experiments 
rr ith bab}’’ rachitic monkej's the gastrointestinal tract sen ed as the porta 
of entrj% the rachitic animals contracted the disease rrhile the protecte 
ones did not 

The expenments of Foster and co-rr orkers and Rasmussen an 
associates'^’ hare been repeated br^ Toomer and associates t 


339 Dietarr Deficiencies ot Poliomr elitis editonal, T ’i ’'f 

340 Toomer J A Ingestion ot Vitamins ■k B, C and D and Poliomr elit 
km J Dis Child 53 1202-120S (Mar) 1937 

341 Sabin, k B , Ward R Rapoport S, and ^ I 

rasireiiess of Poliomr elitis Vims in Relation to Vitamin D Nutrition 
Exper Biol E Med 48 451-434 (Kor ) 1941 g 

342 Harrison, T k, and M oolpert O C Intraneural 

aq Barrier to Migration of k'lrus in Experimental Poliomr clitis, J 
65 214-218 (Sept -Oct) 1939 

343 Footnote deleted br the author p, 

344 Foster, C Jones J H Henle W and Donman F 7 

Vitamin B. Deficiencr and ot Restncted Food Intake o" ^ ,34 fpei,) 

to the Lansing Strain ot Poliomr ehtis Virus J Exper ^Icd 
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true tliat in more animals gnen a diet liigh in thiamine h}droch]onde 
parahsis de\elops than m those deficient in this aitamin In our 
experience tlie latter animals iisualh die from the dietar} deficienc} 
\\ithout showing parahsis It, as we ha\e lound, the brains and cords 
of the niajorih of animals that die in the dietara -deficient group without 
parahsis contain Ine airus which can transmit polionn ehtis with par- 
ahsis to a second generation then one begins to wonder whether par- 
•tJ\sis is not a sign ot protection in the o%erted animals The question 
arise'- ‘Is parahsis tlie sole criterion ot disease in the deficient animals?” 

Pearson and Rendtorff described the results trom their studies 
on transmission of poliomj ehtis \irus Specimens of stools from almost 
the entire population of a ullage where poliom\ elitis occurred in an 
adult were tested for Mrus Virus was reco\ered onlj trom the 6 lear 
old son of the patient Pools of specimens trom 127 persons in thirt}- 
nine taniilies were umformlj negative for the Mrus Ot 30 persons 
associated with a patient with poliom\ elitis in a small town, Mrus was 
reco\ered onh trom the stools ot a 5 3 ear old sibling and from 2 pla}- 
mates 7 and 5 3 ears old, of another famil3 Xo Mrus was detected in 
the stools ot the associates of 2 patients on tarms of the 2 patients in a 
small tow n Virus w as not reco\ ered from the fecal specimens of farm 
animals, flies and mosquitoes or the brains and intestines ot rats or mice 
inhabiting the area where these sporadic cases occurred 

Pearson and Rendtorff studied an epidemic in a small town After 
the occurrence ot 2 cases of poliom3 elitis, samples of stools from nearh 
all the children under 16 3 ears of age were tested for the presence of 
Mrus ilembers ot the tamilies of the patients also were tested Ot 
282 persons in one hundred and fort3 -six tamilies % irus w as reco^ ered 
trom the brother and a group of 3 cousins of 1 patient and from children 
of eight other families , 5 of these children w ere 2 3 ears ot age From 
the degree of association of those found to harbor the Mrus it was con- 
cluded that personal association was the principal factor imohed m the 
spread ot intection within the community 

345 Rasmussen F Jr W aisman H \ Ehehiem C A. and Qark, 

P F Round Table and Problems m PoliomA elitis Role of Xutntion in 
Response of Host to Poliomi elitis Virus Infection (o) Influence of Thiamine 
and Ribofla\in Defiaencies on Resistance to Theiler’s Virus to Lansing Strain 
Poliomj ditis m Mice, J Bact 45 85-86 (Jan ) 1943 

346 Toome^, J A Frohring W O and Takac=, V S Vitamin B, 

Deficient Animals and Poliomyelitis Yale J Biol Med 16 4//-4Sa (\ra\) 
1944 

347 Pearson H E and Rendtorff R C Studies ot the Distribution or 

Poliomyelitis Virus in the Ennronment 01 Sporadic Ca=es Am J Hyg 41 164- 
178 (March) 1945 

348 Pearson H E and Rendtorff R C Studies 01 the Distribution 01 

Poliomyelitis \ irus in a Small Toyrn Am T Hyg 41 1/9-18/ (March) 194- 
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[Ed Note— U nfortunate!}, the test animal used ^\as the rhesus 
monkey, which has a good natural resistance, and virus might haie been 
present and not transferred ] 

Pearson and co-%\orkers studied the 1943 epidemic in Fort Worth, 
Texas This study was an intensive one in a selected district of the cit\ 
Stools from 524 persons were tested for virus by inoculation into 
monke 3 's Six (75 per cent) of eight households, representing tuenh- 
seven familial contacts, gave positive results for iirus, as did eight} (18 
per cent) of forty-five households, containing eight nonfamihal contacts, 
and two (16 per cent) of one hundred and twenty-seven households, 
representing three hundred and sevent}-four noncontacts Virus was 
harbored by adults in fiv^e of the six households of familial contacts in 
which members harbored v irus ' 


Virus was not recovered from specimens of water, sewage, flies, ants 
cockroaches or droppings of domestic animals 

An agent that produced paralysis in mice and cotton rats w as obtained 
from a pool of brains and intestines from 22 Norwegian rats from the 
city dump No virus was recovered from several batches of mice and 
rats collected in various other parts of the city 

C Kling suggests that virus may be carried in micro organisms 
of sew age, most likely the genus Bodo Evmns and colleague experi 
mented with the micro-organisms which naturally inhibit water, winch 
were obtained from a pond, a lake and a river They found that the 
organisms failed to yield significant increase m potency of several 
strains of poliomyelitis virus , use of six strains of Bodo, tw o of Monas 
and one each of Pleuromonas, Oikomonas, Tetrahymena and Uroncnia 
derived from sevv^age failed to support the grow th of poliom} elitis v ims 
to an extent that vv ould be significant wnth reference to the finding o t le 
vnrus in sewage 

Rabat, Wolf and Bezer®“= used an emulsion of rabbit 
mixture of saline, Aquaphor and liquid petrolatum containing ne , 
heated and killed tubercle bacilli in a group of 4 monkeys no le 

349 Pearson, H E Brown, G C, Rendtorff, R- C, Ridenour ^ 

Francis, F T Studies of the Distribution of Pohom>e!itis in a 

Area During an Epidemic, Am J Hvg 41 388-210 (March) 19 a 

350 Kling, C, Ohn G Fahraeus, J, and Norhn, G ^ ,n 

and Disseminator of Poliomyelitis Virus Searching for Poliomvci 
Stockholm Sewage, Acta med Scandmav 112 217-249, 1942 

351 Evans, C A, and Osterud, K O The 

Grow m Certain Protozoa of Sewage, Science 104 51-53 (Ju v ) 

352 K.b«, E. A , Won, A .nd A E E*.d .“V" 

Disseminated Encephalitis in lihesus Monkevs b> Injections 
with Adjuvants Science 104 362-363 (Oct 18) 1946 
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group ^\as gnen rabbit lung m a mixture of the same ingredients Both 
emulsions contained phenol (0 25 per cent), and both were heated at 
60 C for tort}-fi%e minutes to destro\ autoHtic enz 3 mes The monke\s 
were gi\en three 1 cc doSes intramuscularl\ either in the arm or in the 
leg at weekh mter\als A condition resembling acute disseminated 
encephalon!} ehtis witii dennelination was produced rapidh after injec- 
tion of the brain emulsion material onh 

[Ed Note — This use of an adju\ant m pohom\ ehtis was attempted 
b\ Toomc} in 1954"='® and later m attempts to produce a poliom\ ehtis 
serum =■'=] 

Rners, Sprunt and Berr} demonstrated that repeated intramus- 
cular injections of brain extract and brain emulsions into 8 monkejs 
were followed m t!\o instances b% an inflammatoiw reaction accompanied 
with demj elination m the central nenous svstem The objective m 
these experiments was to produce acute disseminated encephalomyelitis 
in monkey s 

Schyyentker and Rners demonstrated that repeated injections ot 
autoly zed brain material can produce parah sis in rabbits but at the time 
they yy ere unable to demonstrate lesions in the nen ous sy stem to account 
for Its occurrence 

The same autliors attempted to determine yyhether injections of 
emulsions and extracts of rabbit brain had any obsenable effect on the 
central nenous system Monkeys received numerous intracerebral 
injections, as mam as eighty-five Paralysis yvas produced in some 
animals These workers proved that repeated injections of aqueous 
emulsions and alcohol ether extracts of stenle normal rabbit brams 
produced pathologic changes accompanied by myelin destruction 

Morgan®®' used Freund’s technic — adjuvants and similar means — 
to produce allergic encephalitis in monkev s 

Ferraro and Jems®®® injected fresh aqueous emulsion and alcohol 
and ether extracts of rabbit brain into monkc} s, repeating the expenments 
of Schwentker and Rivers and co-workers and getting the same results 

353 Footnote 328 b c and d 

334 Rivers T M Sprunt, O H, and Bern S Q Ob ervations on 
Attempts to Produce Acute Disseminated Encephalomv eliUs in Afonkevs J Exper 
Med 58 39-53 (Jub ) 1933 

355 Schwentker F F and Rivers, T M Anubodv Response ot Rabbits to 
Injections of Emulsions and Extracts of Homologous Brain J Exper Med 60 
559-574 (Nov ) 1934 

356 Rivers, T M, and Schwentker, F F Encephalomvehtis A^ccompamed bi 
Mvelin Destrucuon Expenmentallv Produced in Monkev s, J Exper Aled 61 
689-702 (Maj) 1935 

357 Morgan I M Allergic Encephalomvehtis m Monkev s in Response 
to Injection of Normal Monkev Cord J Bact 51 614 (Mav ) 1946 

358 Ferraro A and Ten is, G A Experimental Disseminated Encephalopathv 
in Monkevs Arch Neurol &. Psvchiat 43 193-209 (Feb) 19-10 
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Kabat, Wolf and Bezer used Aquaphor, liquid peirolatum and 
tubercle bacillus plus phenol to produce quickty disseminated encephalo- 
m}elitis Three intramuscular injections uere gii^en once a week, luth 
perhaps a second series of injections 1 A picture resembling acute 
disseminated encephalomj elitis in human beings has been regularly and 
rapidly produced in rhesus monkeys by' injection of emulsions of adult 
rabbit and monkey' brain 2 No lesions of the central nervous system 
resulted from injection of similar emulsions of fetal rabbit brain or 
adult rabbit lung 3 A description of the gross and histologic changes 
m the central neri'ous system is given and compared iiith features of 
human demy elinating disease 4 The experimental findings are in 
accord nith the hypothesis that antibody to the injected brain emulsion 
reacts with the tissues of the nen'ous sy'stem of the animal to produce 
the pathologic changes 

Slorgan initiated a study to enhance antibody' responses to polio 
myelitis iirus, but sensitization to the menstruum of the central nerious 
sy'stem oierwhelmed the antiapated results 

By' subcutaneous injection of central nenous tissue emulsified mth 
adjuvants according to Freund’s technic it has been possible to induce 
in the majority' of monkey's an acute disseminated encephalomyelitis 
which IS interpreted as an isoimmunization to tissue in the central nenous 
sy'stem Positne reactions occurred only in response to tissue of the 
central ner\'ous sy'stem containing white matter, i e, cerebral white 
matter, spinal cord (whether normal or infected by poliomyelitis) and 
cortical “gray” matter ("uith an estimated 10 per cent contamination with 
white matter) No reaction occurred w’hen peripheral nene or kidnn 
suspension or saline alone w'as injected with adjuvants The pernas- 
cular and extravascular infiltration induced was confined to the centra 


nen'Ous system 

Milzer and Byrd,®°* using autoly'zed brain tissue, enhanced the chances 
of isolating poliomyelitis virus in unknow'n cases 

Autoly'zed brain tissue diluent shortens the incubation period an 
faalitates the transfer of poliomyelitis \ irus to CFW Sw'iss mice, ams 
ters and rhesus monkeys The Leon monkey passage strain o po 
maehtis virus w'as successfully adapted to CFW Swiss mice by means 


this technic 


The Rapid Production 


359 Kabat, E 4 AVoIf, A and Bezer, 4 ‘ ijetrolocous 

Acute Disseminated Encephalitis in Rhesus Monkeis b\ ,, 7.130 (Jan-) 

and Homologous Brain Tissue with Adjuvants, J E\per Med 


360 Morgan, I M Mlergic Encephalomv elitis ^ . (Tan ) W7 

Injections 01 Normal Monkei Tissue J Evper Med 85 131-1 U 

361 Milzer, 4, and Bird C L 4utolizcd ,05 70 72 I'J®" 

Facilitating Transmw'ion ot Experimental Poliomielilis scien 
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Since this iiniuiscnpt ^\as submitted tlie\ lia\e isolated se\eral strains 
ot pohonnclitis Mriis troni inlectcd human feces and spinal cords in 
CF\\ S\\ iss mice In means of this technic 

Nelson postulates unacceptable majors and minors in order to 
complete his s\llogism, edema has not been accepted b\ all as a major 
pathologic finding, pernascular infiltration does not point to actual 
initial circulaton iinohement per se Pernascular infiltration mac 
ecen be absent Its presence depends on the secentc and rapiditc wath 
nhich the disease is produced 

Some 01 the dictums lormulated although true m tliemsehes are 
irrelecant and inapplicable to the point at issue 

The writer calls attention to the tact that the lett arms are more 
incohed than the right It seems incongruous that m one breath 
actnit) IS mentioned as a possible actnaPng mtnnsic factor and 
just precioush it is called to our attention that the less actne muscles 
(the left arm) are actualh mcohed three times as often as those m the 
right arm It usualh is the right arm that is more acbee We would 
challenge the statement that die limitation of parahsis to the arms is a 
rare distnbution No one denies the occurrence of poliomc elitis m one 
whose arms were used as paddles but this ecidence is irrelecant as is 
also the e\ idence from the next instance quoted It is recognized be all 
experts of the disease that if a joint is injured the muscles about or to 
this joint may be mcohed if poliom} elitis occurs subsequendc, but what 
does circulation m and about a joint ha\e to do with circulation m the 
cord^ The abstracter has gicen injecPons to thousands ot persons m 
immunization programs and has necer seen poliomcehtis decelop 
subsequenth and w ould w ant to ha\ e more ecrdence than that presented 
before beliec mg that there is an\ connection 

The reference to Sister Kenm’s work is inapplicable The author 
frankl} states that the^ are attempting to alter circulation ot the spinal 
cord m animals and human beings with pohomr ehtis with a new toward 
altering the course of the disease Paravertebral block is one method 
That this would affect muscle vascular supplv is possible but the evndence 
the author submits for the reason for such an operation is meager It 
does not follow that after such an operation the circulaPon of the cord 
IS affected as is the peripheral circulation The author is correct when he 
states that the results are too inadequate to vv arrant the conclusion that 
block IS treatment for poliom) ehPs 

Faber and Silv erberg describe the histopathologv in S paPents 

with pohomv ehtis who died m the San Francisco Bav district during 

362 Nelson N Spinal Cord CirculaUon in Poliomv elitis Science 104 
49-50 (Juh 19) 1946 

363 Faber H KL and Silverberg R T \ Neuropathological Studv of -Xcute 
Human Poliomv elitis wnth Special Reference to the Initial Lesion and to the 
Various Potential Portals of Entrv T Exper "Med S3 329-332 ( \pnl) 19t6 
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1943 and 1944 Excellent diagrams accompany this article, especiallj 
those ^\hlch tend to illustrate spread from the mucosa to the centra! 
nerv'ous S} stem The authors attempted to trace the pathw av of the 

virus and hr pathologic and other collected eMdence (clinical and other 
material) to point to the probable portal in each instance Doubtless in 
the matter of deaths reported all one could say nas that these patients had 
the probable entrj described As the authors state, m 5 cases the portals 
vere priman" bulbar and m 3 they were primarj^ spinal in type The 
authors cite Hart and Bodian “that in some instances the initial entr} 
into the central nenmus sj'stem was bulbar and in some, spinal,” wnth 
which conclusion the authors agree, adding that from their data the 
former, i e , the bulbar, appears to be the more frequent portal 
[Ed Note — We do not think that this conclusion should follow, since 
we do not know w hether this is the portal of entry in numerous patients 
other than those w ho har e died If the conclusion w ere qualified b} the 
phrase “This is the portal of entrj m the cases described” agreement 
w'ould be obi lous ] 

XII POLIOMYELITIS CONVALESCENT TREATMENT AND 
REUTED SUBJECTS 
Prepared by 

ROBERT 1. BENNETT W P 
WARM SPRINGS 6A 

The following articles concerning the treatment of patients m the 
com alescent phase of acute anterior pohomj elitis are dn ided into three 
groups I diagnosis and early treatment , II methods of rehei ing spa'^m, 
pain and contracture, and III sun'eys of epidemics and series of patients 
I Diagnosis and Eat ly 2 1 eatmeiif — McIntosh and others 
present the problems of treating pohomj’elitis m r lew of present stan 
ards They point out that accuracy of diagnosis is an important factor 
in planning a program of treatment They recommend the adoption o 
controls if the sampling method of treatment is to be utilized and suggest 
the alternate case method Standardization of valuation of muscles d 
urged in order that an objective assessment of muscular strength ma\ e 
obtained earty m the course of the disease , to effect such a standar iza 
tion, the “zero” through “normal” terms and sjmbois are recommen 
There is a need for devising new forms for evaluation of the status 
patients with after-effects of pohomj eiitis , sereral methods are o ere 
for consideration 

364 McIntosh R, and others Eialuation of Results of Treati^nt in 
tile ParaKsis (Committee on Standards ot Scientific ;) 

National Foundation for Infantile Parahsis), J ^ M A 12S 4 
1945 



BE V \ETT— POLIO \n ELITIS 


477 


Toonie% states tiiat tlie objectnes ot treatment are the a\oidance 
of detorimtics, nnmteinncc ot circulation and reeducation ot muscles 
Earl} and persistent pin sical tlierap} in tlie bands ot an intelligent and 
well trained personnel produces better results than application of casts 
o\er a long penod Pam is ot limited duration, it is best relieaed with 
hot, moist heat The Kenn} technic is better than that of rigid immobili- 
zation, but It is not superior to other methods ot earh treatment, the 
results are not due to am particular therap\ but to persistent ph}Sio- 
therap} ” 

Sweet has tound in three toiirtlis ot all patients the tjpical pro- 
dromal signs ot headache te\er, aomiting, nuchal and back ngidit} and 
cerebrospinal fluid with leukocyte count aaeraging 200 to 400 cells and 
w ith increased protein content The diagnosis mai be made, howe\er in 
the presence ot a normal spinal fluid Trauma, infection, toxic sinusitis 
Mtamm deficiencies meningitis, serous meningitis, meningismus and 
h}steria are conditions wiiicli must be ruled out Spinal respiratory 
parahsis is treated in the respirator, later the patient is gradually 
weaned aw a} from its use Patients with bulbar paralysis are put into 
the Trendelenburg position, aspiration is done trequenth, nothing is 
guen b} mouth and ox}gen is used as necessaiy In a senes of 60 
patients witli bulbar and respiraton parahsis there were fifteen earh 
and se\en late deaths when these principles were followed 

Johnson^®' expresses the opinion that all muscles should ha^e three 
months of careful and painstaking protection, consisting in earl} splint- 
ing, passive motion when the muscle power is below 50 per cent and 
earh reeducation of the muscles Accurate tests of the muscle were 
made at three month penods in a group of cases from the 1941 epidemic 
in Baltimore Johnson feels that an accurate prognosis can be made at 
the end of the first three months as follow s 1 Muscles w hich hai e not 
reco\ered to 30 per cent will have no return of useful power 2 Muscles 
w itli a return to 80 per cent w ill hai e satisfactoiy function w ith no treat- 
ment except general supervision 3 Muscles wnth a return between 30 
per cent and 75 per cent deserve painstaking care for at least a }ear 
No appreciable reco-v eiy continues be} ond eighteen months Regression 
can occur w ith o-v erfatigue and too earh remo^ al of support 

365 Toomej J A Present Status of Earh Treatment of Poliomv elitis 
Wisconsin M J 44 780-785 ( ^ug ) 1945 

366 Sweet L K ^cute Antenor Poliomyelitis Diagnosis Differential 
Diagnosis and Treatment of Bulbar Parahsis and Respiratory Failure if Ann 
District of Columbia 14 501-504 (Xoy ) 1945 

367 Johnson, R W Jr Results of Afodem ilethods oi Treatment ot P-l o- 
mvelitis, J Bone & Joint Surg 27 223 226 f April) 194a 
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Wiley presents an apparent]) original method of treating polio 
myelitis “consisting principally of a verj loi\ calcium intake and admin 
istration of sodium acid phosphate ” This treatment is based on tlie 
premise that the virus grow s best in the alkaline medium of the duode 
num, where calcium is released from solution Eleven patients treated 
with this regimen, plus hot packs and physical therapj, are reported, 
all patients showed an unbelievably rapid improvement Seieral 3 ears’ 
trial of this procedure must be made before the end results can be eial 
uated 


Early in the acute course of the disease the application of some form 
of splinting or protection, such as a brace, footboard or splint, is adiocated 
b}^ Heyman A proper balance betw'een protection and exercise should 
be maintained, and or erstretching of weak muscles should be aroided 
The splint should be used to prevent stretching, contracture and fatigue 
until the patient has made his maximum recovery 

Key states that poliomyelitis is self limited and that if deformitiea 
are prevented the end result is determined largely by the damage done 
to the motor cells during the acute febrile stage klany patients recorer 
completely without treatment, while others remain extensive!)' parahzed 
m spite of the best treatment He advocates the following treatment for 
the various stages ( 1 ) in the acute stage, rest and immobilization in 
plaster casts, which are removed once or twice each dav for passu e 
motion, ( 2 ) m the convalescent stage, reeducation of the muscles and 
stretching, and ( 3 ) m the chronic stage, application of braces and use 
of surgical treatment 

Funsten analyzes the original Kenny concept and its subsequent 
modifications He recognizes a personality factor in the w ide acceptance 
of Sister Kenny’s methods but gives her credit for stimulating interest in 
the use of physical therapy He recommends use of her methods m 
general but abandonment of her “ritual” and urges the use of braces an 
surgical treatment w'hen indicated 

Schmier describes an apparatus w'hich is designed to supplant the 
manual testing of all muscles which rate “2” (poor) or better It con 


368 WlIe^, B C Preliminary Report Low Calcium Treatment of Polm 

myelitis, Ohio State M J 41 1103-1106 (Dec) 1945 c i , 1’ Ohio 

369 Heyman, C H When Should Poliomjehtis Patient Be Spimiea 

State M J 41 432-436 (May) 1943 , 

370 Key, J A Indications for and Limitations of Treatment o 

htis T Pediat. 26 265-272 (March) 1945 Treatment ot 

371 Funsten R V Influence of Sister Kenny Pubhcity on 
Poliomyelitis Virginia M Monthly 72 403-406 (Oct) Wa 

372 Schmier A A Research Work on a More Prease e ^ 
mining Muscle Strength m Poliomyelitis Patients Kew Muscle 

& Joint Surg 27 317-326 (April) 1945 
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sists ot a table ironi ^\hich triangular sections can be remo\ed, permitting 
one end ot the table to swnel on a ball-bearing joint Around the edge 
ot the table is placed a rail, to iihicli \arious splints ma\ be attached 

ith gra\ it\ and triction eliminated so far as possible, the torce 
required to iiioie a bodih segment through a gnen range is measured on 
a circular spring scale 

II Methods of Rchcznig Spasm Pam and Contracture — Fox and 
Spankus ^ ^ studied the ettect ot neostigmine on muscles in spasm in 2‘4 
patients m itli acute poliomj elitis The degree of daih relaxation of the 
imohed muscles \\as determined b\ measurement of increases in pas- 
su e motion one hour and se\en hours atter administration ot the drug 
Results, including the total amount ot relaxation, were compared from 
day to da} Both this group and a control group of 6 pabents were 
treated also w ith hot tomentations Neostigmine caused a partial relaxa- 
tion which was neither pronounced nor constant and which was charac- 
terized b\ irregulant\ It was concluded that the combined use ot 
neostigmine w ith hot fomentations resulted m a persistent and perceptible 
relaxation ot muscles m most of the cases ot acute anterior poliomi elitis 

Bramerd and his colleagues report obseriations on 100 cases of 
acute poiiom} elitis in San Francisco m 1944 and 1945 The} conclude 
that muscle spasm is of uniform occurrence m the earh case and is of 
great diagnostic -value It does not appear to be due pnmanl} to 
meningeal irntation, its role m the causation of muscular weakness is 
proied Neostigmine relaxed spasm, at least temporanh, and the talue 
ot medication continued past the acute stage w arrants further tnal The 
stud} “gate no proof or disproof that either neostigmine or Kenm 
packs reduce the incidence of parahsis ’’ 

Eteleth and Rjan’'® report their use ot neostigmine in 12 cases of 
pohom} elitis, beginning eighteen dats after the onset, m addition to 
the Kenm form ot therapt The results were compared with those 
reported b} Rabat and Knapp"'® m 1943 There was definite relief 
ot muscle spasm, as indicated b-v an increased range of passne motion 
one hour following the initial subcutaneous dose of neostigmine ^fter 
a four w eek period of neostigmine gi\ en oralh three times a da\ there 
was little further decrease of spasm In the senes ot Rabat and Knapp 

373 Fox M J and Spankus AV H Value of Neostigmine in Acute 
Anterior Poliomv elitis J A A 128 /20-722 (Juh 7) 1945 

374 Brainerd H Katz H J Rowe, A P Jr and Geiger, J C Clinical 
Manifestations of PoliomseliUs Treatment wnth Neostigmine and Kenm Method 
JAMA 128 718-719 (Juh 7) 1945 

375 Eveleth M S and R\an A J ProsUgmine m Acute Antenor Polio- 
mi elitis Yale J Biol & Med 17 351-357 (Dec.) 1944 

376 Kabat H and Knapp Af E The Use of Prostigmine m the Treatment 
01 Poliomyelitis J A M A 122 9S9-995 (Aug 7) 1943 
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there was a greater decrease of spasm following the oral admimstratjon 
of the drug, however, in their patients this treatment was not begun 
until SIX months after the onset * 

Watkins and Brazier measured muscle spasm in patients i\itli 
acute poliomyelitis b}’’ quantitation of the electrical discharges after fi\e 
seconds of passive stretching by known weights Twent}’ minute appli 
cations of hot packs, infra-red radiation and short ware produced no 
great change Luminous heat and neostigmine caused a decrease in 
spasm of approximately 25 pier cent, this was not considered sufficient 
to indicate a specific effect on the spasm Irritabilit} occurred m 
paralyzed muscles as well as in those without paralysis, there was no 
direct correlation between the degree of h}penrntabi]ity to stretching 
and the degree of paralysis 

Bahlke and Perkins report on the administration of gamma glob 
ulin, in maximum dosage adjusted by weight, to 56 patients with pre 
paralytic poliomyelitis at Elmira, N Y , in 1944 Fiftj-fire patients 
were used as a control group, and all patients recened some plusical 
therapy All 111 patients were observed for six months after the on'Cl 
Detailed analyses of the muscles A\ere made at two month infenab 
As these analyses showed no difference in the ti\o groups, it was 
concluded that the serum was ineffective 

Ransohoff^^® gives a report of 29 patients with the disease in the 
acute stage treated with intocostrin Electromyographic studies on 
patients show that the action currents of muscles at rest can be dimin- 
ished b> means of administration of intocostrin and intensive stretch 
mg and can be increased on effort after administration of intocostrin 
The dosage of intocostrin was 0 9 unit per kilogram ev ery eight hour' 
for the first twenty-four hours, followed by 1 S units per kilogram unti 
muscle spasm disappeared Intensive stretching was done three time' 
a day, the remainder of the dav was taken up with rather strcniiou 
gj'mnastic exercises Walking was instituted as earlj" as pos'i e ” 
this senes, reported before any follovv-up visits, there were no 
deformities, contractures, scolioses or pelvic obliquities ^ 

Smith,^®” in answer to Ransohoff, urges extreme care in t le u 
curare in acute poliomyelitis because it is a powerful agent in ciu 


377 Watkins, A L, and Brazier, M A B Observations on Yu de^P ^ 
in Pohomvelitis Etectromv ographic Studies on Effect o 

Thermal Therapv and of Prost.gmme, Arch Phjs Med 26 37a 328 (June) 

correction ibid 26 773 (Dec) 1945 p^mralvlic Pdw 
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379 Ransohoff, N S Curare in Acute Stage of Pohomveht.s 
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jxinplieral neuromuscular pirahsis He lists three conditions which 
should be lul filled betore the drug is administered 1 The ph\sician 
must Iia\e bad experience with curare and be familiar witli its phar- 
macologic action 2 \ntidotes such as neostigmine and ephednne 
should be read\ lor immediate use 3 “Apparatus for maintaining an 
adequate airwa\, including endotracheal equipment and oxjgen should 
be aiailable and the plnsician should be skilled m their emploiment 

Behrend discusses the use of the gahanic bath in subacute poho- 
iinelitis “A series of 21 patients in the earlj con\alescent stage was 
treated with the gahanic bath tor periods ot trom ten to twentv minutes, 
three to six times a week It was thought that spasm and pam decreased 
more rapidh tlian with other methods of treatment The gahanic bath 
IS an economical lomi of therap\, and no undesirable effects haie been 
noted 

III Surveys of Epidcmtcs and Senes of Patients — Gudakunst’’- 
re\iewed the statistics on poliomyelitis for 1943 During that tear 
there was a total of 12,429 cases, constituting the largest epidemic 
except tor those of 1916 and 1931 This outbreak was localized m the 
southwestern and far western parts ot the United States Some of the 
counties had a case rate ot 300 per hundred thousand population Some 
figures may be misleading, since the health departments lack uniform 
methods of reporting, fo^ example, the preparal}'tic and abortiye con- 
ditions may be recorded in yarious categones In 50'per cent of the 
reported cases some form of crippling deyelops 25 per cent ot the 
patients yyill hate permanent parahsis and 75 per cent yyill go on to 
complete recoyery Difficult! in diagnosis is due to yague, indefinite 
sy mptomatolog) , lack of specific laboratory tests and ignorance ot tlie 
exact pathologic changes and of the prognosis Communities should 
be organized to handle possible outbreaks Cooperation betiyeen the 
public and the health agencies is needed if optimum care is to be pro- 
yided 

Sherman reports a group ot 70 cases studied during the 1943 
epidemic m Chicago The patients were giyen onlj supportne medical 
care during the acute stage and yyere discharged at the end of that time 
(the ayerage stay in the hospital yyas 1/9 dajs) The patient yyas 
regarded as a functional unit, yyuthout regard to reeducation of indi- 
yidual muscles AValking was encouraged as early as possible Xo 
mention is made of resultant detormities or postural defects At the 

381 Behrend, H J Para Relieying Effect of Galcanic Bath in Subacute 
Poliom\ elitis Bull Hosp Toint Dis 5 IIO-lIo (Oct ) 1944 

382 Gudakunst D W Infantile Parahsis Physiotherapy Rey 25 7I-/3 
(March- April) 1945 

383 Sherman, M M The \atural Course of Poliomyelitis A Report oi 
Seyenty Cases, J A M A 125 99-102 (May 13) 1944 
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end ot a six month penod it was estunated that 10 per cent would 
require braces or surgical treatment, 72 8 per cent had slight or no 
w eaknesses and S 6 per cent had functionally significant w eakness , the 
mortalit} rate w as 8 6 per cent 

Hansson and Straub made a survey of 158 patients whose onset 
of pohom}ehtis occurred in 1944 Seienty-seien per cent were treated 
ivith hot fomentations, 12 per cent bad only reeducation of the musclci 
and 11 per cent showed no improiement and required support, 11 per 
cent show ed slight improvement and maj require support , 19 per cent 
show ed definite improvement and require no support, and 59 per cent 
returned to normal Emphasis is placed on the need for close coopera 
tion between all departments of a hospital, and the deielopment of i 
new t 3 ’^pe of brace is urged 

Gurew itsch and Thompson report a group of 29 patients treated 
b} the Kenny method and followed for from twelve to tliirt} month' 
At the end of this period, 12 show'ed poor function of one or more 
extremities and scoliosis w'as present in 7 A total of 17 patients had 
either poor function of one or more extremities or a significant deforniit) 
or both Nine w ere dependent on braces tor improi ed function 

384 Hansson K G and Straub, L R A Report on Poliomiclitis Cves 
irom Hospital for Special Surgerv of Kew York Qt\, New York State J Yen 
46 1009-1014 (^fa^ 1) 1946 

383 Gurew Itsch A D, and Thompson, W A L Pohomielitis Treiled i 
Kenm Method End Result Studr of Twentr-Kme Cases, Arch Phi' Therapi 
25 726-729 (Dec ) 1944 
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BILATERAL LOBECTOMY FOR BILATERAL BRONCHIECTASIS 

J DEWEY BISGARD, MD 

AND 

S A SWENSON Jr, MD 
OMAHA 

As THE niortaliu ot lobectonn for unilobar bronchiectasis has 
declined to a present le\el which seems almost incredibh low (less 
than I per cent in a recenth reported senes) the indications for the 
operation liare been extended to include two Upes ot cases which in the 
past were rejected nameh, (1) cases ot minimal disease with sjmptoms 
not troublesome enough to warrant am considerable risk of operation, 
and (2) cases ot diffuse disease, with in\ohement of both lungs or ot 
both the upper and the lower lobe of one lung This paper is not 
concerned with cases of the first trpe those of minimal disease, suffice 
it to state that radical curatne treatment is justified in such cases in 
anticipation of the ine\itable progress of the disease, with increasmglj 
distressing s\mptoms and with probabilitj of considerable shortening of 
the lite expectancy 

In cases of the second Upe, those of multilobar disease, there is a 
more urgent need ot surgical intervention because in general the more 
widespread the disease the sererer the s\Tnptoms Patients with exten- 
sne bronchiectasis not only are invalided early in life but suffer even 
more irom the psychologic effect of being more or less ostraazed from 
society , and usually thev do not liv e bey ond middle age 

The mortality of lobectomy for bilateral disease is higher than that 
for unilateral disease, for several reasons One of the hazards of 
lobectomy is the spillage ot pus and secretions into the bronchial 
tree during operation This purulent sputum mav drown the patient, 
literally , or may cause death later from pulmonary complications arising 
trom aspiration of the matferial into the uninvolved lobes of the lungs 
As a rule, this hazard is greater m the cases of bilateral involvement 
because there is a larger quantity ot pus with which to cope Further- 
more in cases of unilateral involvement all disease is eradicated at the 
time of the original operation, but in cases of bilateral bronchiectasis 
a portion of tlie diseased and pus-contaming bronchi remain to complicate 
convalescence For several days coughing is painful and restricted, and 
drainage of the residual bronchiectasis by expectoration is not completelv 

Read at the Fiftv -Fourth Annual Meeting of the M extern Surgical Association 
Memphis, Tenn Dec 7 1946 
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effective Consequently, there is a higher incidence not onl\ of atelec- 
tasis and other pulmonary complications but of bronchopleural fistula 
and emp}ema Finally, if the hazards are reduced mereh to a basis 
of chance, bilateral lobectom}’ implies two operations and twice the risk 
It IS not surprising, therefore, that in 37 cases of bilateral lobectonw 
collected from the literature (Bradshaw' and O’Neill,' 17 cases, Chur- 
chill,- 5 cases. Blades and Graham,^ 4 cases, Ross,^ 2 cases, Eloes^er, 

1 case , Lew is,® 1 case , Edw ards," 1 case , 0\ erholt,"’ 1 case , Ingraham, ' 

1 case, and w e, 4 cases, there w ere 5 deaths, a niortalitj of 13 5 per cent 
Remo\al of tw'o major lobes, either total pneumonectom) or bilateral 
lobectoma, reduces the amount of lung tissue available for respiratora 
function so drastically that the cardiorespiratorj capacits must be crit- 
ically eaaluated before each operation It is interesting that in 3 ol 
our 4 cases the resections did not cause reduction in vital capaciti but, 
on the contrary, produced sizable increases Apparenth , the bronchiec 
tatic lobes were relatively' functionless This is understandable in ca'c- 
in which the diseased lobes are small, contracted, atelectatic, functionIe« 
masses After lobectomy' the residual normal lobes become empinse 
matous and apparently' develop some increase in respiratory capaciti To 
realize fully the benefits of this compensator\ change, three or more 
months should be allowed between stages of operation Probablj the 
principal factors responsible for increasing respiratory capacity' arc the 
elimination of infection and of coughing and their interference with 
respiratory' efficiency' The reduction in cardiac and respiratory resene 
1 Inch occurs with aging limits the use of bilateral lobectomv to children 
and 1 oung adults, a i ounger age limit than that for unilateral lobectonn 
In an article entitled "With How Little Lung Tissue Is Life Com 
patible" Graham ® reported a case in which he removed the lower am 
middle lobes of the right lung and the low er lobe and the lingua of t le 


1 Bradshaw, H H , and O’Neill, J F Surgical Treatment of Bronchiecta'U 
Surg Gjnec & Obst 77 315 1943 

2 Churchill, E D Resection of Lung, Surgerj 8 961, 1940 

3 Blades, B, and Graham E A Surgical Treatment (LobcctomO o 

Bilateral Bronchiectasis, Surg, Ginec &. Obst 75 457-464, 101- famrl 

4 Ross D E Bilateral Lobectom> (Presentation of Two Ca'csj, c 


^ J 39 549-552, 1938 

Eloesser, L Bilateral Lobectomi, Surg, Gincc &. Ob't 


1933 ^ , r 24 

6 Lewis I Bilateral Lobectom\ for Bronchiectasis, Brit, j 

362-367, 1936 , , a, m \ 

7 Edwards T cited Pneumonectomj, Foreign Letters (1 ar j j 

107 1650 (No% 14) 1936 r ^ Pilatcral thoi 

7a Ingraham, R Case of Situs Inversus with Extensne 

chiectasis Dating from Earlj Childhood and witli Bilateral -o« 

Women’s J 46 593-598 1939 _ , . „ .r Cuccc'sful Cj'c / 4 

7b Or erholt, R, H Bilateral Trilobectomi Report of Succe siu 

yf 4 109 127 (Juh 10) 1937 

(J^ootrotes ccrftnurJ on t cxi toQf) 
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upper lobe of the left lung, in two stages Two months after the second 
operation the bo\ had a Mtal capacit\ of 1 200 cc and was leading an 
acti\e life without d}spnea In 1 of our cases the middle lobe ot tlie 
right lung was removed, in addition to the lower lobes of both lungs, 
and the patient is leading a much more active life than was possible 
before operation 

It IS our purpose to record 4 cases ot bilateral broncliiectasis cured 
b\ bilateral lobectonn In all the lower lobes ot both lungs were 
remo\ed and in 1 case the middle lobe of the right lung was also 
excised In all but case 2 the patients are entireh free from s\mptoms 
In case 2 there is some residual cough and sputum because the middle 
lobe of the right lung and the lingua of the upper lobe of the left lung 
are bronchiectatic, and the disease remains because it was not recognized 
prior to and at operation Eight operations and 9 lobectomies were 
performed in the 4 cases — all bi intralobar dissection and the indnidual 
ligation technic w ith intratracheal c\ clopropane anesthesia and frequent 
intratracheal aspirations In 2 cases bronchopleural fistula with emp\- 
ema de^ eloped, in each case after the first stage of operation and in 
both cases the fistula closed spontaneous!} after drainage of the emp\ ema 
There w ere no deaths in this small senes 

In no other t}pe of surgical case does a successful outcome depend 
so much on constant observation and vigilant attention to details of 
preoperatn e, operative and postoperative care Our patients had the 
constant attention of special nurses trained to encourage coughing and 
alert to an} interference w ith a free airw ay A resident surgeon skilled 
m tracheobronchial aspiration was alvva}s immediatelv available The 
hemoglobin and the red cells were maintained at normal levels bv the 
liberal use of blood transfusions before, during and after operation 
The tracheobronchial tree was kept free of sputum as completelv as 
possible b} postural drainage before operation and bv frequent tracheo- 
bronchial aspirations during and after operation Chemotherap} was 
utilized prior to and after operation, first, with the sulfonamide drugs 
and, later, with penicillin, when it became available Oxvgen was 
administered m a tent as long as the patient felt Aat it was beneficial 

Of inestimable importance is the fact that all the patients are enjov - 
mg not onh good health but normal lives, which the cough prevuouslv 
denied them The 2 bovs have resumed schooling which thev had been 
compelled to give up, and the maiden has married 

report of cases 

Case 1 — R. H , a j outh aged 19, had pneumonia at the age ot 3 and since then 
had had a chronic cough productive of as much as 10 ounces (300 cc.) of sputum 
dailv At times the sputum had an odor but had never contained blood He had had 

8 Graham, E A With How Little Lung Tissue Is Lite Compatible 
Report of Patient from Whom All Pulmonarv Tissue Except Two Lpper Lobe= 
Was Successfullv Removed Surgerv 8 239-246 1940 
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pneumonia twice, the last time after tonsillectomy For seyeral years he had been 
chromcallj fatigued and abnormallj dyspneic on exertion, and he ivas depressed 
because his cough made it impossible to continue in school and cau'^ed ‘people to 
look at [him] as though [he] had T B” He stated that life yyas not worth while 
unless he could be rid of the cough and that he was willmg to accept a considerable 
risk in prospect of a cure 

The abnormal physical findings yyere underdeielopment, clubbing or the fingers 
and toes, a moist cough and coarse rales at the base of both lungs The laboratory 
findings were normal except for leukocj tosis, with a count of 12 400, and the 
roentgenographic endence of bronchiectasis of the loyyer lobes of both lungs and 
the middle lobe of the right lung In the standard anteroposterior roentgenogram 
there yyere triangular areas of increased density at both bases medially, and in the 
bronchograms there was saccular dilatation of the bronchi of the lower lobes ol 
both lungs and the middle lobe of the right lung The yital capacity was 2*00 cc 

On Aug 21, 1942, after four dajs of postural drainage eyerj three hours forced 
feeding and administration of sulfadiazine, 4 Gm dailj, the lower lobe of the left 
lung was remoyed by the indnidual ligation technic through a posterior lateral 
incision carried through the bed of the seyenth rib The bronchial stump yyas do ed 
with a central ligature t\yo mattress sutures and a royy of interrupted yutiirc' 
turning the cut edges The stump and the pleura! canty were dusted iiilli a Gm 
of sulfanilamide crystals Expansion of the upper lobe to fill the che«t canty was 
immediately obtained and maintained by means of constant suction ipplicd 
through tyyo air-tight catheters left in the pleural cayit> 

A transfusion of SOO cc of blood and SOO cc of dextrose in 'iline solution wa 
gnen during operation and 1,000 cc of 10 per cent dextrose in distilled water a 
feay hours after operation Subsequently, yyater balance yyas maintained by oral 
admimstration Fne hundred cubic centimeters of blood was gnen on the da) 
folloyying operation The patient yyas in an oxygen tent for two days, and traclieo 
bronchial aspirations yyere done tyyo to fiye times daiK for four days 4 daily do'C 
of 6 to 5 Gm of sulfadiazine yyas gnen for fiye dajs after operation The 
catheters in the pleural caaity yyere remoyed on the sixth day, and cony ale ccra 
yyas une\entful until the tenth day, yyhen there deyeloped eyidence ol incrcasn. 
fluid in the left side of the chest and expectoration of large quantities oi t ne 
yelloyy sputum On the thirteenth daj the wound bulged in its lower portioi^ 
yyhen it was opened a large quantity of pus escaped Since drainacc 
dependent a segment of the eighth rib was resected for open dramatic two i 
later Constant suction yyas applied and in flic days the bronchial 
closed and se^en days later the thoracotomy yyound yyas healed and tie V 
discharged from the hospital I , ] 

On Jan 15, 1943 the patient returned for the second operation ^ 
been notable reduction in the quantity of cough and sputum The ut i ^ ^ ^ 
yyas 2 250 cc On January IS the loyyer and middle lobes of the nc it 
remoyed by infralobar dissection and the individual ligation lecimc^a ^ ^ 
previous operation Tracheobronchial aspiration was done on v [ 

evening of operation Convalescence was uneyentful, and the patient wa 1 ^ 
irom the hospital twelve days after operation The care was essentia 


as tliat given at the first stage „ il e lal -r' ' 

When last examined eighteen months alter the second opera lo m f - ) 

no cough, felt that he had normal good health and had gamed - ww ' _ ^ ^ , , 

in weight He was normal!) active without dyspnea and tatigiic ar' 

from high school His vital capacity was 2 500 cc 

Case 2— A S a girl aged 19 complained of a ‘ r 

4 to 8 ounces (125 to 250 cc ) ot thick vellow sputum daib fo ; 
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'ears following pnoumonn \t no time had the sputum contained blood or had 
an odor She had lost weight and strength and had been compelled to drop out ol 
high school \ 'ear prc'ioush radical operations had been periormed on both 
niaxillan sinuses 

Ph'sical examination revealed no abnormalitv except for slight clubbing of the 
fingers and coarse rales over the bases of both lungs posteriori' Laboratorv 
findings were normal, and the vital capacitv was 1,650 cc 

Bronchograms revealed cvlindric bronchiectasis of the lower lobe ol the lett lung 
and saccular bronchiectasis of the lower lobe ot the right lung The bronchi of the 
other lobes were filled and were normal 

On Jan 9, 1943 the lower lobe ot the right lung was removed, and on June 6 
the lower lobe of the left lung was re-ccted Both operations were performed 
through the beds of the resected seventh ribs and both bv intralobar dissection and 
the individual ligation technic In both instances convalescence was uneventru! 
but was more trving and prolonged after the first operation on account of the cough 
The general plan ot care was tlie came as that in case 1 

Because the patient was not entirelv relieved of cough and sputum bronchograms 
were made six months after the last operation These studies showed residual 
saccular bronchiectasis in the middle lobe of the right lung and in the lingua of 
the upper lobe ot the lett lung The diseace in these lobes had been overlooked 
m the original bronchograms owing probablv to the distortion resulting trom the 
complete atelectasis of both lower lobes 

The patient has refused to have another operation lor removal oi this residual 
disease because she feels quite well and the cough and sputum have been reduced to 
an amount which she considers inconsequential She married two vears alter her 
operabon The vital capacitv at the time of the last examination was 2 000 cc 

CxsE 3 — L J a jouth aged 15 entered the Lniversitv Ho-pital immediatelv 
atter a gro s hemopt'sis He gave a historv of chronic productive cough lollow- 
ing pertussis at the age of 1 vear The sputum at times had been loul but there 
had been no previous episodes ot hemorrhage. A.t 8, and again at 10 vears oi age 
he had had pneumonia Because exertion exated paroxvsms ot coughing he never 
had been able to parbcipate in athletics 

Examination revealed a thin but well developed lad with much clubbing and 
slight evanosis of the fingers and toes There were diminished excursion ot the lett 
hemithorax and dulness rales and diminished breath sounds throughout that side 
At the base of the right lung were coarse rales 

Laboratorv studies showed nothing abnormal except lor anemia (hemoglobin 
9 5 Gm per hundred cubic centimeters and red blood cells 3 260 000) 

A standard roentgenogram of the chest showed patchv areas of increased den-itv 
throughout the left lung, elevation of the left side of the diaphragm narrowing 
of the intercostal spaces on the same side and some displacement of the trachea to 
the left interpreted as patchv atelectasis from recent hemorrhage In the right 
cardiophrenic angle was a triangular area of increased densitv 

Bronchograms made eight davs after admission revealed pronounced saccular 
bronchiectasis of the low er lobes of both lungs The bronchi of the remaining lobes 
appeared normal At this bme the vital capaatv was 2 400 cc. 

Xormal values tor hemoglobin and the red blood cells were established with 
transfusion of 700 cc. of blood and on Aug 3 1944 the lower lobe of the leit lung 
was removed bv the technic prevnouslv described Peniallin 150 000 units dailv 
was administered intramuscularlv four davs prior to and seven davs alter operation 
A bronchopleural fistula with empvema developed on the tenth dav and drainage 



488 


ARCHIVES OF SURGERY 


■nas established two dais later Closure of the fistula and empiema canh nas 
accomplished in eighteen dajs 

On Feb 10, 1945 the loner lobe of the right lung nas remoied bi the technic 
prenousl} described, and comalescence nas uneientful 

A } ear later the patient nas n ell, entirely free of cough and leading a normal life 
as a high school student He had gained 28 pounds (12 7 Kg ) and his ntal capaati 
n-as 2,800 cc. 

C\SE 4 — D W, a housewife aged 23, had a chronic productne cough which 
followed whooping cough in infancj At tunes she had raised as much as 13 
ounces (360 cc.) of sputum dailj, and frequentl> it had an offensne odor On 
SIX occasions during the past two 3 ears she had coughed up from 4 to 8 ounce> 
(125 to 250 cc ) of blood in the course of a few minutes, and often the sputum 
had been blood streaked During this period she had lost 20 pounds (91 Kg) in 
weight and had been unable to work. One sear prior to consultation she was 
hospitalized for four months in a tuberculosis sanatorium On two occasion , nine 
and SL\ sears prior to e.\amination, she had had pneumonia 

Examination rescaled a pale poorls nounshed and underdes eloped woman 
appearing much older than her sears There were moderate clubbing of fincers 
and toes and coarse rales at the base of both lungs Both lobes of the tlnroid 
gland contained small adenomas 

Laborators studies gase normal results The sital capacits was 2,100 cc 

The lower lobe of the left lung was remosed March 11 1946, and the lower 
lobe of the right lung on Ma 3 ' 23, 1946 Both operations were pcrformci! 
through an intercostal incision without resection of ribs and bs intralobar 
dissection and the indisidual ligation technic. Penicillin was administered before 
and after operation, as in case 3 

Cons-alescence after each operation was unesentful, and the patient has reported 
that she feds ssell and has been free of cough since the last operation 

107 South Sesenteenth Street 

DISCUSSION 

De. Joseph W Gale, Madison, Wis Dr Bisgard and Dr Swenson arc ta 
be congratulated on their excellent results with bilateral lobectoms Patients 
such as those reported on, ss ith diffuse bilateral bronchiectasis, present not on > 
the greatest dangers, but the greatest difficulties, in sals-age Thes base 
from a long-standing chronic infection and all base some degree of anis 01 0 u 
The entire bronchial tree is constantl} bathed with a copious putrid 
exudate, which is capable of inciting acute exacerbations in the form 0 pn « 
moratis pulmonars abscess and atelectasis , 

The authors base gisen seseral reasons for the high operatise 
base enumerated some of the methods emplo 3 ed to combat it Since tic P 0 ^ ^ 
of pulmonars resection unilateral or bilateral is gaming increasing alien ^ 
led justified in making a fess additional suggestions ssbith m> ^ 

base found of great s-alue m our handling of patients undergoing 1 '* 

The authors base mentioned the importance of preoperatise and 
care and we are m entire agreement with their conclusions l 

these cases sse determine the susceptibihts of the organisms to t - sj 
drugs and to pemalhn. Before operation we frequent!} place our , 

treatment with both drugs Me usuaffs cmplos suliadiazinc ° f,- r 

pnor to operation. A. dose of 4 Gm is gisen dads, care being 



BISG-iRD-SU Ei\SO\— BILATERAL BROACHIECT 4SIS 489 


fluids and to watch the unnc Before operation penicillin in the form of a spra\ 
IS guen b\ inhahtion e\er^ two hours the patient receuing 200000 units daiK 
Onh penicillin in crystalline form dissoKed in distilled water is used. It is most 
important that onl\ an atomizer pro\iding a \er\ fine spra\ be emplo\ed <^11 
preparations of penicillin other than the cr\stalline torm ha%e proied undesirable, 
chiefl\ because of the pungent uriniferous odor which the\ impart to the air ot 
the ward and to the patient Most patients refuse to use them Postural drain- 
age IS probabh the most important preoperatne measure and must be eraplo\ed 
frequentU and effectneU for sea oral da\s prior to operation and continued until 
the amount of sputum is reduced to a minimum as judged ba a loaa lea el of expec- 
toration for seaeral daas The patient should be giaen postural drainage just 
before coming to the operating room, and great care must be taken during the 
operation to preaent spillage into the opposite lung If the patient is operated 
on aahile la mg on his side, a Trendelenburg position should be assumed and an 
open airaaaa maintained throughout the procedure accompanied with aspiration 
ot the trachea ba catheter If the patient is placed in tlie prone position the 
'ame technic should be emploaed Immediatela after operation bronchoscopic 
examination and careful aspiration under direct aisualization should be pertormed 
on all patients It is surprising hoaa much secretion can be removed ba this 
method, eaeii though apparentla effectiae aspiration was carried out throughout 
the operation Our patients are all giaen oxagen ba intranasal inhalation alter 
operation and maa be permitted to sit m a chair aahile still receiaing this therapa 
Me feel that it is more adaptable to free moaement than is the oxagen lent In 
our last series of 51 lobectomies for bronchiectasis aae haae had 2 deaths 1 
directla attributable to spillage of pus into the opposite lung This occurred in 
spite of all precautions enumerated The other patient died alter a reaction to 
transfusion In this series of patients we encountered onia 2 aaho needed bilateral 
lobectomy It has been our e-xperience that mana patients mil show such great 
improaement in the opposite lung after operation that thea will not permit further 
surgical treatment There are a feaa, howeaer aaho aaill require the bilateral 
operation It has been our practice to attack the side Ot the greatest inaolaement 
in the first procedure 

Such operations as haae been described ba the authors aaould haae been ill 
adansed, and next to impossible, less than a decade ago The intralobar indiandual 
ligation of the aessels accompanied aaith efficient closure of the bronchus and 
reenforced ba careful preoperatiae and postoperatia e medication and care has 
rendered this operation safe 

DISCLSSION 

Dr Thomas J Kixsella Minneapolis I congratulate Dr Bisgard and Dr 
Saaanson on their excellent aaork. It takes a great deal of courage and skill and 
a aaell coordinated team to handle this tape of aaork successfulla Bilateral bron- 
chiectasis by and large is not suitable for surgical treatment Mana patients 
haae too extensiae inaolaement to permit successful resection aaith recoaera 

The patient must be studied carefully and adequate bronchograms made so 
that the surgeon maa know what he is dealing with before he operates Inadequate 
bronchograms aaill often deceiae the surgeon He aaill find after the operation that 
he has oaerlooked inaolaement of the upper lobe and that the patient still has 
sy mptoms 

I agree aaith Dr Gale that mana of the patients aaho haae bilateral bronchiec- 
tasis are willing and happa to go along without their second operation Resection 
ot the most diseased lung maa be folloaaed ba sufficient improaement to satista 
both patient and physician There should be a considerable interaal between the 
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attack on the first side and tiiat on the other It niaj take the patient 
\\eeks or months to regain his breathing capacih on the side of operation If the 
operations are done too close together, the patient is subjected to too great a dram 
on his cardior ascular sr stem 

One must be careful about performing bilateral resections on older person 
This work should be limited to children and roung adults who hare more or Ic ' 
elastic lungs, but eren thej should not be left with such a reduced \ilal capacm 
that ther become respirators cripples ' 

One must realize that the Trendelenburg position alone does not protect the 
patient against aspiration of sputum into the opposite lung ith the patiuil m 
the Trendelenburg position particularh in the lateral decubitus position secretion' 
ma> easil) run from the low er lobe on the side of operation to the upper lobe o) 
the opposite lung and cause considerable trouble That is particularh true durine 
mobilization of the lower lobe 

Adequate preoperatire preparation and postoperatir e care are essential in thi 
field The patients are a hazardous group to tackle, and the authors arc to h 
congratulated on their excellent results 

Dr Clifford C Xesselrode, Kansas Cit\, Kan Afar I a^h Dr Bi card 
that, m opening the final discussion, he gne us an estimate as to the time clap-me 
between the two operations' He inferred that the patient went home for tuo or 
three months In other words, he made no mention of the time tliaf elap cd between 
the two operations 

Dr J Dewey Bisgard, Omaha I thank the discussants for (heir coninbitioi 
W Ith regard to Dr Gale’s comment on the position of the patient on the tabk 
I operate with the patient sitting up I feel that, since the di'ca'c is confined ti> 
the lower lobes the bronchial secretions are less likeh to get into the upper h’b- 
with the patient in this position Graham pointed this out 

I liaie 3 patients with bilateral disease on whom I have operated witli tic 
intention of doing a bilateral lobectomi, and I ha\e rcmoicd as I alwiis attenp 
to do, the most diseased lobe first These patients are happ\ with the ri at 
obtained from the remoial of one lobe and do not wish to haie the 'ccond opera i 
I think that is not an uncommon experience 

About three months is the least time that has elapsed between the two opera 
—from three to six months— and I agree with Dr Kin^clla that it is well to i 
this time for the remaining lung to become cmplw sematous and adjure 
expansion necessan to fill the chest I am sure that empln^ematouj. 
re‘^pirator% capacit\ in time I think that also answer*^ Dr 
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I THE MAKING OF THE MOLD 
' I 'HE MAKING of naturalistic, seamless, prostlietic hands of plastic 
materials such as rubber latex and Plastisol has presented numerous 
difficulties \\ e ha\ e not been able to hnd an\ e\ idence ot plastic 
materials such as gelatin being employed for prosthetic hand making 
When It became common practice to compound rubber latex in 
this countri, one ot us (C D C) experimented t\ith tins material 
for making prosthetic hands and tacial features Molds of plaster 
agar, rubber, metal and uax were used The agar mold first seemed 
to be the most logical, because b} the use of tins matenal a compara- 
tueh seamless cast could be produced Howeier, the mere fact that 
a new agar mold, or negatii e, had to be made for each positn e, or cast 
caused this matenal eientualh to be discarded Earl) expenments 
about eighteen }ears prior to the writing of this paper with gapsum 
cements and low fusing metals produced good molds for prosthetic 
hand casts, but imariabh the molds had to be made as two or more 
pieces The resulting casts would be detaced with unsightl) seam lines 
where the pieces of the mold joined Nei ertheless, more than one cast 
could be obtained from a single mold To get awav from these seam 
lines, the wax positues were made from seamless agar molds, which 
in turn were heaMl) electroplated with metal to form metal molds 
From these, seamless rubber prostheses were produced At this earh 
date tlie plasticized or resilient resins had not been discoiered Neier- 
theless, the necessity of maknng an agar mold, then a w ax positiT e then 
a metal mold and finalh the rubber cast created too mam steps in the 
development The final result imanabh suffered from the multiplicitv 
of processes To eliminate this difficult! metal molds were electro- 
plated directh onto hands from fresh cadav ers The hand w as then 

From the PlasUc Artificial Eve and RestoraUons Research Laboratorv 
Veterans Administration Universitv of Alan land School oi Medicine and College 
of Plnsicians and Surgeons 
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removed from the resulting mold maceration At that tune, before 
social security, cadavers were comparatively easy to obtain This metliocl 
Avas eventually discarded in spite of the fact that it gave good one 
piece molds When it A\as learned how to build up coagulum deposits 
of rubber on agar molds, just prior to the past A\ar, the use of one piece 
agar rnolds for making seamless rubber hands A\as re\ned At that 
time the major portions of the book “Facial and Body Prostliesis 
were A\ritten to fulfil a contract with the publisher As a result of 
shortages, this hook did not leave the presses until the last jear of 
the A\ar 

In the last few j'ears further experiments with one piece rubber and 
metal molds have been carried out, the results of wdiich are non being 
reported 

SHRINKAGE OF ROBBER 

Before the discovery of the resilient resins, rubber was the best nntc 
rial for use in the making of naturalistic prosthetic appliances hi the 
case of hands being made in nonabsorptive molds, such as those of agar 
and metal, rubber presented a decided difficulty Its extreme shrink 
age on forming m such molds was a definite disadvantage The result 
ing seamless hand of an adult, though perfect in details, would appear 
to be that of a child Experiments were therefore begun to find wa\s 
of enlarging these hands At first the vulcanized latex hands were 
sw elled in benzene and then remolded in plaster for succeeding rubber 
casts It was then found that by soaking the hands m a solution oi 
liquid petrolatum and oil-free naphtha they could be enlarged and 
fixed at practically any desired size without an appreciable loss o 
strength or detail The final size of the hand was determined bv the 
amount of liquid petrolatum in the oil-free naphtha About 20 per 
cent was generallj' sufficient The hands were simpl) soaked 'o I" 
mixture until they reached huge but naturalistic proportions hev 
were then carefully removed and dried on clean blotting paper 
oil-free naphtha volatilized, leaving the nonvolatile oil infused into lie 
cast Experiments were also run on castor oil as an enlarging ^ 

because this oil has little or no deleterious effect on rubber It ut' ' 

been found that bj soaking the rubber cast, fresh from the mo coa 
ulated and wet, in the naphtha mixture there is far less 
the unfilled rubber cast to turn dark This has alwajs been a < i ’ 
to overcome with rubber prosthcscs 


THE RFSILIEXT RESIXS 

With the discovers of the resilient resins, it was 
materials resisted the darkening effect of sunlight more 
rubber Rubber mixtures in which the filler content is P^^^ 
to produce the same transhicencj will invariable dark 
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exposure to sunlight Furthermore, the shrinkage of the resilient resms 
was negligible, e\en i\hen cast in nonabsorptne molds Ho\\e\er the 
first resilient resins to appear on the market were extremeh weak in 
comparison to rubber and furthennore, the\ were more difficult to 
use For this reason we continued to experiment with both materials 
to arrue at definite conclusions about each At the present one mate- 
nal IS fulh as important as the other Rubber senes best for making 
molds of hands w hile the new impro\ ed and stronger resilient resms 
ser\e better for the actual prosthetic hand Howeier, the problems ot 
compounding the matenals and the mechanics ot making molds and 
casts with these new matenals hare been man} It is surprising to find 
that eren todar most prosthetists emplor piece molds, which result m 
casts with seam lines around each finger and up the sides of the wnst 

THE MAKING OF THE SEAMLESS MOLD 

As a result of the arerage prosthetic hand being worn mer a mechan- 
ical de\ ice and the fact that the w rist is kept under a coat or dress sleer e, 
the hand is seldom made to extend more than 5 or 6 inches (12 or 15 cm I 
abore the joint of the wrist and hand Howerer, this does not mean 
that the entire arm cannot be cast Indeed, b\ the method to be descnbed, 
we hare cast entire arms as seamless prostheses Such prostheses are 
des’^ed b\ rromen for erenmg wear when the arm or most of it is exposed 
here the stump of the natural arm is between the shoulder and elborr 
the prosthesis can be made to fit at this juncture Join lines can be 
hidden beneath broad bracelets In this rraj, low-cut erenmg gorrns 
exposing the shoulders mar be rrom 

Before one attempts to make the mold, the hand and rrnst are shared 
to about 1 inch (2 5 cm ) abore the point where the prosthesis is to begin 
Care should be taken that the skin is not cut, because ererr detect rrnll 
be reproduced in the mold — eren old scars and the fingerprint pattern 
Furthermore it a cut bleeds during the molding process, a considerabh 
larger area of the detail rr ill be lost 

A suitable glass or enamelrrare receptacle of suffiaent depth to take 
the hand and rrnst is secured This must hare a neck rrhose diameter 
mil allorr easr passage of the hand rrith extended fingers Should the 
fingers be allow ed to come together during succeeding dippings the rub- 
ber surfaces will probablr stick Of course, this mar be prerented br 
girmg the hand a coating of talc after each drrmg and betrreen each 
dipping Horrerer, this is not necessat}, and nothing must be done to 
cause one coat of rubber to separate from a succeeding coat It the mold 
IS not properlr made, this mar happen dunng the cunng of the cast 
The receptacle is filled rr ith r ulcanized latex This can be pure \'ultex ' 
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alone such as H222, or it can be filled up to 20 per cent b^ ^oIume i\uh 
such fillers as cork dust, di\ie cla), wood flour or Vultex filler H222 
part B \\e prefer to use the Vultex filler, because it contains a siiffi 
cient amount of zinc oxide to thicken the latex, giiing heaiier coit^ 
Howeier, the latex mix must not contain moie than 20 per cent filler 



Fig 1 — S the subsects old npe prosthetic right Iiand coitrtd nitli a g ' 
and his norma! left hand. £1 a comparison of tlie patients riqhl hind / 

of the donor <7 the donors hand is shared ol hair in prepirition for m i 
mold, i? the hand is tJien dipped into the latex mixture 

Otherwise, the resulting mold will become stilT and more difncnl 
remot e from the final prosthetic hand 

The bubbles that collect on the surnce oi the htex imx doii^ '' 
allowed to disappear or he expelled with the (lime trom a bun cn ' ’ ^ 
These air bubbles gather in the liquid during mixing or i>o irn - 
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the hand is dipped into the mixture while the bubbles are on the surface 
the\ are sure to collect on the hand and ma\ destroy some of the final 
details of the mold Ho\\c\er it the\ are broken b\ air blown on the 
dipped hand, the second dipping will fill the uncorered areas left br the 
broken bubbles 

The hand is dipped for the first time Xo pre\ious preparation of 
the skin other than shaMiig is necessarr as the finished rubber mold 
separates readih from the hand on drving The fingers must be held 
well apart to pre\ent sticking Furthermore the\ should be relaxed 
but comparatneh straight One would reason tliat the fingers should 
assume a bent position, as when the\ lie at rest This is a fallacr , because 
once ther are made as positnes in the plastic rubber, \iml chlonde or 
other resilient resins the\ ma\ be bent into ain desired position It the 
mold IS made o\er bent fingers, the deep depressions and folds ot the 
skin are recorded both in the negatne and in the positne and are not 
lost eren when the fingers ot the positue are straightened Howerer 
these bends or folds w ill appear in the bent prostheses it the fingers are 
molded straight 

After each dipping the hands are allowed to drain back into the 
receptacle until onh a slow drip is apparent The hands are then 
remoted and held o\er a heating deuce such as a gas flame or an electnc 
heater to aid m dn mg Care must be taken not to get the mold w arm 
enough to burn the donor 

Twisting ot the wrist or moienient ot the fingers should be kept at 
a minimum as the latex dries Otherwise, a spiral distortion ma% 
appear at the wrist It the latex forms drops or thin areas in spite ot 
shaking, tliese can be painted or er w ith a brush In fact, a brush dipped 
in latex can be used to adiantage to extend tlie mold up the arm should 
tlie dipping receptacle not be deep enough The hand mar be held aboi e 
the head or in am desired position so long as it is not twasted or bent at 
the w rist 

It molds are to be made in quantiU production, it is a good practice 
to ha\ e a dn mg cabinet constructed wath openings at the top into w Inch 
the donor ma} insert his hand It generall} takes from six to aght 
dippings to make a mold of sufficient tliickness to be used If the mold 
is too thin, It will be drawn out ot shape b} the weight of the material 
used in the positn e on dn ing or curing If it is too thick, it is difficult 
to remoie the positne from the negatne The average time consumed 
in making a good one piece rubber mold of a hand is trom two to four 
hours Howeier, there are methods hr whicli this time factor can be 
great!} reduced 

\\ hen the third coat has dned, the edges of rubber w here the mold 
joins the skin of the arm are loosened and rolled down for about 54 inch 
(1 27 cm ) until the\ form a circular cuff The dned rubber will stick 
together dunng this rolling process to form tlie cuff 
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At this point it IS also advisable to attach the grommets or rings for 
suspending the mold during the pouring, dr}'ing and curing of the posi- 
tive These can be held iiith a pair of forceps or hemostats dipped 


m 


^ ^ 

Fie 2 -a, after each dipping the hind is allotted e 

oteAan open flame gas burner or electric h«tee %„s done aiiet ' ' ’ „ 
a ^ the mold IS rolled dottn about three limc« ‘‘’'i ' ar’'' ' 

one or nto on the middle fingers arc sufficient 
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iiidn idualh into the latex mix and then placed on their edge on a block 
of plaster ot pans to dn After a few minutes, thej will ha^e dried witli 
a facet at their base This facet is dipped m latex and held in place at 
each finger tip and on the rolled cuff of the nibber mold The\ stick 
inimediateh In a few minutes, the dipping can be continued to build 
up the desired thickness to the mold The subsequent dippings will 
co\er the attached rings and further incorporate them within the bodj 
of the mold 

hen the last dipping is thoroughh dra , the mold should be dusted 
with talc to keep it from sticking together on the remmal of the hand 
The mold is then grasped b% the ringlike cuff and pulled awaa from the 
donors hand, which separates without difficult Howeaer, should an\ 
attempt be made to remoie the mold before it is thoroughh dn', it will 
either tear or be stretched out ot true proportion It is best to allow 
the mold to drj further for a few hours at room temperature or a few 
minutes in an o\ en at 90 C to be sure of complete dn ing Before it is 
used for the positu e, the mold should be turned inside out and thoroughh 
washed with warm soapi water, after which it is readi to use, for a rub- 
ber or resilient resin cast 

CARE AXD treatment OF MOLDS 

The rubber mold when not in use should alwajs be hung bj one of 
the rings at the wnst end Cup hooks sene admirablj for this purpose 
Molds should ne\ er be laid or stacked aw a\ , as this causes them to lose 
their shape 

The making of the positne rubber and resilient resin casts will be 
discussed in the following sections 

ir PROSTHETIC RUBBER HANDS 

As mentioned at the end of the prenous section, when the rubber 
mold is remoi ed from the donor and tlie rubber is thoroughlj diw , it is 
washed inside and out with soap and water and then allowed to dn again 
In making rubber casts in rubber molds, one is faced with two major 
problems The first is that of separating the cast from the mold Rub- 
ber casts can be separated from rubber molds without difficult} if the 
proper separating medium is used In preparation of the mold for 
rubber casting, the separating medium is applied first and allow ed to dr} 
Then the coagulating agent is put on and also allow ed to dr} before the 
rubber latex is poured into the mold The second problem is to build 
up a uniform thickness of rubber against the mold w hich is nonabsorptn e 
Generali} this deposit is about inch (0 32 cm ) m tliickness It is 
achie\ ed b} application of a thin la} er of a coagulating agent to die mold 
If the mold w ere of porous, dr\ , g}-psum cement, such a deposit could 
be built up b} absorption of water into the mold from die rubber Since 
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there is no sulIi absorption into a rubber mold the coagulating agent 
IS necessar\ 

SnPtRVTING MEDIUMS 

Shellac or laquer ser\e iiell tor a separating medium Hot\e\er, 
both must be diluted considerabh with their proper sohents betore use 
Furthermore, the sohents must be chosen which will haie no ill effect 
on the rubber mold \\ e prefer to use w lute shellac, because it is less 



Fig 4 — 4 the dried rubber mold is treated with a clear thin shellac separating 
medium B it is then hung in the o\en upside down to dm C alter dming it 
Is treated with a coagulating agent This i= allowed to dm thoroughh in the 
o\en before the latex is poured D the mold is placed on a heam wire hanger 
and held aboie the hot water A.s the latex is poured the mold is allowed to 
sink into the water In some cases it is preferable to strain the latex as it enters 
the mold 

expensne than lacquer Also the sohent tor shellac is alcohol, which 
IS less offensne in odor than acetone, am\l acetate and oiher organic 
soh eiits for lacquer 
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If dry shellac is used, it must be cut ^Mth twentj times its \olume of 
alcohol A small amount of sodium borate should be added to the mix- 
ture to hasten the dissoh mg of the dry shellac into the alcohol, a proce ^ 
■which might otherwise take days 

It IS more convenient to purchase the white shellac as a 4 or 6 pound 
(18 or 2 7 Kg ) cut of liquid shellac Then the x olume is doubled or 
tripled by simply adding more alcohol A jar of this mixture is alloued 
to stand until an opaque, light sediment sinks to the bottom The cicir, 
transparent liquid that rises to the top is carefully poured or siphoned 
off This is the mixture most suitable as a separating medium It b 
simply poured from a big-mouthed jar into the mold The mold is then 
mx'erted, and the excess shellac is poured back into the bottle I lie 
mold is then hung bj' the rings on the fingers to dram back into the bisr 
mouth bottle Drj mg can be matenallj' hastened by placing the mold m 
an oven at about 90 C If a coating of shellac has anj tendencj to cnck 
a small quantity of castor oil should be added to the liquid Hoveier, 
if too much castor oil is used, the dried coat becomes stick} and is iinsuit 
able It may be remoi ed w ith alcohol 


COAGULATIKG AGENTS 

There are many coagulating agents for rubber Where a thick depo it 
IS necessary, it is adxisable to use a concentrated latex' The thickiic' 
of the deposit is dependent on a number of factors, some of n hich can be 
controlled at the compounding stage If un\ ulcanized latex is used tin 
simple addition of the vulcanizing ingredients increases the ii'cositi oi 
the latex The addition of 2 or 3 per cent of zinc oxide in particular /lU' 
been found to ha\ e an appreciable thickening effect on latex If nion. 
than 5 per cent is added, a complete coagulation of the entire iiuxturi. 
mai result Some soluble metallic salts, such as calcium sulfate m siirll 
quantities (0 3 per cent of the drj rubber content), cause a slight thid 
enmg and render the latex sensitive to local heating Bj this nrlditb'i 
or pretreating of the latex mix, a firm, thick coagulum ma\ biiilt Uj' 
when the mixture comes in contact with hot surfaces Salts of nnfut ii i 
and zinc also serx e for tins purpose , 

Other coagulants commoni} employed are acetic acid, formic ao 
calcium chloride, acetate, nitrate or formate, zinc chloride and ^ 

acetate m water Acetone or alcohol solutions arc also u ed, ^ j' 
on the molding matenal and the conditions under which it is <h m 
effect a coagulation Methjl alcohol has been of lalue hcnit ^ ^ 
readih wetting properties Two or more coagulants haic 
to<^ether, as, for example, calcium chlonde (2 5 per cent; in cq ei ^ ^ 

methil alcohol and water In fact, we lia\c round caat m 
and acetic acid among the Iiest coagulants for prosthetic vo ^ ^ 

m<^ to the problems to be soh cd The coagulating agent tin 


1 *• 
f 
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or spra}ed on tlie surlacc of a mold, or it ma\ be poured into a closed 
mold and drained out It ma\ or maj not be dned on the form A 
coagulant should be chosen and applied in such a manner that the rubber 



Fjg S—A, the mold is allowed to remain m the hot water until a coa^jum 
of sufficient thickness is deposited on the surfac^ ot *e mold B a coa^Ium 
deposit also builds up oter the entrance to the mold. This is (mt 
scissors and removed C the excess late.x is then poured back into the or ginal 
container D, the hand is then placed in the oten at about 90 ^ 
more for dicing and cunng It dnes better if it is hung from the wnst end 
alter complete drainage has taken place and the drving has cgn 


^MlI be coagtilated immediateh, so that there will be little tendenc} tor 
the latev to flow or cause sags ” Sags mat be the result of two thin 
coagulated surfaces of latex beUteen which is a deposit of uncoagulated 
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latev In other ^^ordb, the} mar be produced b} coagulation or oie 
]a}er orer another in the same mold, a practice rrhich is not ahrm- 
recommended It is ahrars best to tr} to build up a desposit oi uif.i 
cient thickness in one pouring- After the deposit is made, it mu^t k 
dried In the case of prosthetic rubber hands, a melted microcn stallirt 
wax ma} be poured into the hollow hand betore it is removed troin tlic 
mold, to prev ent shrinkage of the rubber and to make the hand oi pracu 
cal use In such a case an uinulcamzed latex formula inai be u cci 
because the hot wax will v ulcanize the thm depo^lt of rubber Howevtr 
if the hand is to be enlarged by sw elling the w ax is lett out but v iilcnn 
ized latex must be emplojed 

To build up a coagulum deposit for prosthetic hands, we have obniacd 
excellent results with a mixture of magnesium sulfate and aiiimoiiitim 
chloride, which is held in place with casein The following fonmila n 
prepared 


Part A 

Casein 3J5 ounces (97 5 

Sodium borate ounce (la Gn ) 

Beta napbthol 50 trrains (^2 Gn) 

Hot \\ater <212 F) 16 ounces (473 cc ) 

The casein is soaked in the hot water for ten minutes Then the sodium borate i 
added and the mixture is stirred or shaken The beta naphtiiol i> thm ad'^u! 
while the mixture is being stirred 


Part B 

Amruonium chloride “ ounces (-*10 Cm ) 

Maanesiura sulfate 12 ounces ( 3*0 C-i ) 

Hot uatcr 2S ounces cc 1 

The ingredients in part B are mixed together until diet are m complete ' ’bti 
If necessan more water mat be added Part B is then added to part A t hi c tl 
mixture is being stirred 


The coagulating agent is applied after the separating medium is 'i ' 
This is done bt pouring tlie mixture into the mold, draining it nut ac 
then allowing the surface of the mold to dr\ This produces a ca t f > 
sufficient thickness to be of practical value ^ 

The casein holds the metallic salts in place so tint tlie\ cm 
their action on the rubber latex when it comes in contact with tl c > 


THE LVTEX PORVILLV 

The latex lomiula which we have tound to be tin mo * n 
prostheses is composed oi 

^ uUcx 11222 n 4 ' » " 

\ultex 11222 part E ‘ ^ 

However, this can be varied to suit specific condition or c 
pounded differenth with the ha-ic ingredients n =o delin' 

2 Oarke CD Tie Rubticr Pros 1 esi m r-inJ = ' 

St Louie C ^ bi Compaiw I94S 
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i 0 iicilitatc ail e\cii and nndi^torted deposit of rubber on the mold 
a container of iiot water near its boiling point is prepared ^ wire 
holder is tlien fixed around the open end ot the hand mold The mold 
IS lield o\ er tlie container, and as the latex is poured into the mold it is 
allowed to sink into the hot water This pre\ents distortion from balloon- 
ing The wire retainer will cientualh come to rest on the sides of the 
container The hot water speeds the action ot the coagulating agent on 
the latex which should remain in the mold tor from one-half hour to 
one lull hour, depending on the thickness ot the deposit that is desired 
During this time a skin, or film of rubber will be built up mer the 
opening of the mold This must be remoied with a pair ot sharp, pointed 
scissors, the cutting being done about 54 >nch (064 cm) toward the 
center ot the opening awa\ trom the surface of the mold The mold is 
then remoaed trom the hot water, and the excess latex is poured back 
into the container 1 he mold is suspended o\ er the container until it 
ceases to dram This takes about ten minutes 

It one looks into the mold at this point one w ill find there a coagulum 
deposit of rubber about 54 mch (0 32 cm ) in thickness This is still 
taet and easih broken, so no attempt should be made at this point to 
remoae the cast from the mold Furthermore, the mold must now be 
handled with great care, because, should it be pressed or bent together, 
the inner surfaces of the cast will stick, and their separation becomes 
impossible w ithout ruining the cast 

If the hand is not to be enlarged in the naphtha-hquid petrolatum 
mixture and is to be filled with wax for practical use, it is best to fill it 
at this point to pre\ent shrinkage Also the hot wax has a toughening 
effect on the deposit of rubber If this is not the case, both the mold 
and the cast are placed m the oi en at 90 C for about a half-hour to dn 
or cure the cast During this time the cast shnnks rapidl\ from the 
mold The excess w ater in the cast runs free and wall gather in the mold 
It It IS suspended with tlie hand down or will dnp from the mold if it 
IS suspended with the hand up Neiertheless, the cast gams m strength 
to a point at which it can be pulled trom the mold Before this is 
attempted, the mold is allow ed to cool and talc is dusted w ithm to pre- 
1 ent the inner surfaces from sticking together It w ill be noticed that 
the cast is decidedl) smaller than the mold This is caused b\ the unitorm 
shrinkage of the cast from the nonabsorptne surfaces of the mold on 
coagulating and drj mg 

If the cast is not completeh dr>, it will be obsened that it is much 
lighter in color tlian dried rubber though rather opaque This lightness 
can be preserved somewhat bv soaking the hand immediatelv m the enlar- 
ging solution which is composed of 

Oil tree naphtha ^ “"pp 

Liquid petrolatum - hi lolume 
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Fig 6 A the inside of the prosthetic hand while still enea'ed m the mold 
IS treated with talc to pretent sticking when pressed together It will be noticed 
at this stage that the hand has shrunk from the mold B the outside ot the mold 
is also treated with talc so that the surfaces slide easiU in the remoial of the 
positite from the negatne C the cast is then pulled from the mold 


avoided These precautions are important because of the extreme fn- 
abilit). of rubber on reaching greatly enlarged proportions 

On remotal from the solution the tolatile naphtha eiaporatcs lem- 
ing the cast impregnated with liquid petrolatum On complete ctapo- 



CL }RKC LT iL—i,EiMLLSS PROSTHETIC H4\DS 503 


lation ot the naphtha the rubber ca^t regains its strength for rough 
Iiaiidling \\ lien the cast lias become unitormh enlarged, it ma\ be 
remmed carehilK troin the solution and placed on clean blotting paper 
to dr\ \ftcr t\\ enti -tour hours, it should ha\ e shrunk to its proper 
proportions .\s stated before, the content ot liquid petrolatum in the 
enlarging solution can be aairied to change the size ot the resulting 
prosthetic hand In this manner, prosthetic rubber hands of \arious 
sizes can be made from the same pattern or donor The\ ma\ then be 
used for remolding for additional nibber and resilient resin prostheses 

III PROSTHETIC PLASTIC HANDS 
The term ‘plastic has come to Ime a \anet\ ot meanings Intact 
the meanings are so numerous that it becomes necessan to classifi and 



Fig 7— A, the hand finalK emerges from the mold as the mold ^comes 
imerted B, the top surface of the rubber cast It will be noticed that there are 
no seam lines C, the palm side of the rubber cast. D the prostheUc rubber 
hand is placed in the naphtha-hquid petrolatum soluUon for enlarging 


condense them into the confines of prostlietic uses The Latin word 
plasficus u as taken from the Greek plasttkos and used b% the French as 
plasscui and the English as “plasUc ” Its first meaning tras to “torm’ 
or “mold ” From it are den\ed such words as plaster, plastecize, 

“plastodjTiamia” and mant others 

Among the meanings of the word plastic are (1) ginia torm or 
tash.on to a mass, formation, (2) causing or directing production or 
de\ elopment , creati\ e, as the “plastic force of nature or p astic imagi 

ration (3) capable ot being molded or modeled as cla% or plaster hence 
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pliable , impressionable , (4) characterized b} modeling, also, gi\ mg the 
effect ot that which is modeled or sculptured, as “plastic” dancing, f5)' 
in biolog)^ and surger} , that w hich is capable ot undergoing metabolic 
transformation , formative, hence, pertaining to the growth, repair and 
transformation of tissues, as “plastic” Ijmph or “plastic” surgeh , abo, 
capable of structural adaptation to changing emironment, as a “plastic 
race or genus, and (6) in physics the capability of being deformed con- 
tinuous!) and permanently m an) direction, without rupture, under a 
stress exceeding the yield value 

In the plastic-manufacturing industr)', the term has a tarieh ol mean 
ings For example, a plastic can be the materia! used or the product 
produced It can mean the extent of bendabiht) , sottness, hardne s or 
fluidit) of the material or the product For example, a house paint u 
made more “plastic,” or fluid, by thinning The term “resilient is abo 
at times interchangeable with “plastic” Hoiveier, it generalh means 
the abilit) of rebounding or springing back into its precious form 

Basicall), the plastic industry' is a branch of chemistr) One sim- 
plified but broad version of the origin of plastics is that the) are denied 
from “coal, air, lime and w ater ” If four more basic natural substance* 
are added — petroleum, cellulose, sulfur and salt — near!) all the commer- 
cial t}pes of plastics can be accounted for Naturally, these basic 
materials must be subjected to numerous chemical changes betore tlie 
resulting plastic is produced 

The first step m the manufacture of plastics is the s)nthes!s ot a 
large group of simple chemicals, such as ammonia, acet)lene and Indro- 
chloric acid From tliese, the various reactic e ingredients are sc nthesizt^^l 
The manner in cchich the latter ingredients are combined to produce 
the final product vanes ccith the type of resin In general, re^ms are 
either condensation t)pe (i e, phenolic resins), cchich result irom t c 
combination of dissimilar organic chemicals to produce new conipoun s, 
or pole merization resins (i e, c-inyl or acre he), cchich result from a 
linking together of like molecules of the monomer to produce a resin o 
the same chemical nature but ccith different ph)Sical properties, ca e 

the po!)mer t 

For the sake of concenience m a discussion of their preparation 
properties, three categories of plastics are recognized The) 
thermosetting resms, (2) thermoplastic resins and (3.) cellu ose 


tives 


Thermosetting materials are those which harden when heat is 
They must be tormed relaticelc quickly m order to attain t ie 
shape before they become rigid The fice t)pes of thermose i o 
are (1) phenolic, (2) urea, (3) melamine, (4) silicon and (-) 
rated pol) ester resins 
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Tlicriiioplnstic nnternls ire tlio^e winch can be repeatedh softened 
b\ heat and hardened b\ cooling Xo chemical reaction is imohed in 
the shaping ot thcrmoplastiL rcsiii" Tins group ot resins is compnsed 
esscntialh ol se\en tipes Thei arc (1; nilon (2) alkid (3) poh- 
ethelene. (4) sUrene, (5) acr\lic (6) \nnl and (7; couniarone 

Cellulose dernatnes in general are theriiioplastic in their behaeior 
tow ard heat There are a i anet\ ot cellulose esters and ethers generalh 
classified in the following fi\e t\pes (1) nitrate (2) acetate, (3) buta- 
rate (4) ethiland (5) regenerated cellulose 

We ha\e tound that ntarK all the thermosetting thermoplastic and 
cellulose plastics m one torm or another ha\e been ot use m prosthetic 
work Furtlierniore their possibilities ot use in the tuture of this held 
are unlimited X'ew niatcrnls or different applications ot old matenals 
are suggesting theniseh es in such rapid succession that b\ the time this 
article comes off the press it will be ‘old stuff Xeiertheless, to our 
knowledge, it is the first published data on the making ot seamless 
prosthetic hands in an\ plastic 

Although thermosetting resins nia\ ha\e a limited use m prosthesis, 
those which are presenth available do not lend themselves well to this 
application , consequentiv w e shall be concerned pureh w ith the thermo- 
plastic resins Of this tvpe the acrvhc and vinvl resins are the most 
popular 

VCRVXIC RESI^S 

The best known member ot the group ot acnlic resins is rneth}! 
methacrv late, which has its mam prosthePc application in the making of 
dentures and artificial eves because of its readv malleabilitv , naturalness 
or sunilaritv to human tissues when properlv filled and colored It is 
also relativ elv strong and is light in vv eight Resins of tins tvpe are made 
trom methvl and ethjl alcohols, acetone, hvdrocvamc acid and similar 
chemicals The reactions involved in the svnthesis ot the intermediate 
compounds are somewhat complicated 

VIXVL RESITS 

For tlie immediate purpose in mind, that ot producing plastic pros- 
thetic hands, the v inv 1 resins lend themselv es admirablv For this reason 
thev w ill be described in more detail 

Viml derivatives are basicallv those produced bv the substitution ot 
one of tlie hv drogens in ethv lene bv some other group Thus the vnnv 1 
radical is HX=CH- hen a hvdroxvl group replaces the hvdrogen, 
the compound is v inv 1 alcohol Analogouslv tlie compound containing 
chlorine is v mv 1 chloride and the compound containing an acetv 1 group 
IS vmvl acetate These are the three mdustnallv significant vmvl 
denvatives Thev are translucent easilv colored and readih plasticized 
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into sott, pliable fleshlike resilient resins, which adapt themselves admir- 
ably to prosthetic work A copolymer of vinvl chloride and 11113] acetate 
IS also an important material for prosthetic use In fact, it is the most 
important at the present in forming prosthetic hands Deni atii es kmon n 
as po]3i]n}] acetals are produced by the reaction of aldehydes with poli- 
1 ini I alcohol , pol} 1 injd but} ral made w ith but) raldeh) de mai be applied 
as a coating to fabrics Another resin related to this group is pol)nn}l- 
idene chloride, best knoivn for its chemical inertness and its resistance 
to wear The iimhdene radical is H;C— C<, i e, etlylene in which 
two h3drogens of one of the carbon atoms liaie been replaced b) other 
elements or groups 

COLtirAKONE RESI^S 


The coumarone resins range from viscous liquids to high melting 
solids Coumarone and indene obtained from coal tar are copol)inerized 
in their production 

The great bulk of the products produced b)' the plastics manufacturer!, 
consist ot molding powders These powders are utilized comniercialh 
in the fabrication of all the familiar plastic items in every dai use How 
ei er, this fabrication invoii es the use of elaborate equipment w inch com 
presses the heat-softened molding powder into molds under intense 
pressure To withstand this pressure, the mold must be made of high 
quality, hardened steel and is consequently extremely expensive This 
procedure is practical onl) w hen a great number of identical items arc 
to be produced Consequently, molding pow ders as sucli cannot be used 
for construction ot prosthetic appliances 

hile mail) attempts have been made to produce prosthetic hands 
in metal piece molds by hot injection and other forms of pressure, these 
have seldom been satisfactory Pressure molding of sucii subjects 
invariably requires the use of cores, 11 Inch in turn necessitates the making 
of piece molds or the complicated cere perdue or lost wax process 0 
mold making The use of piece molds results in casts haiing seam hues, 
w Inch are painfull} obi lous In attempts to remove these seam lines on 
prosthetic casts, details of the flesh are lost to such an extent that tie 
cure is worse than the disease The resiliency and elasticitj of mo ern 
plastics make it possible to cast them both m pliable molds, such as on 
piece rubber molds and rigid one piece electrotjped molds The alter 
IS important for mass production of prosthetic hands and wd ic ( 


cussed more fulh in another article 

In seeking plastic materials suitable for the small scale , 

prosthetic appliances, we are restncted to those which maj lie a inn 
under laboraton conditions, without utilizing high molding 
extremes of temperature Of ei en greater importance is t le 
us!n<z temporan molds of plaster, rubber or similar materia 
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there are a number of liquid cabting resins on the market, these are for 
the most part thennosetting resms ot the phenolic t 3 pe, ^\hlch are ngid 
and do not ha\ e tlie other cliaractenstics, such as color, w Inch are required 
to simulate flesh Consequent!}, of the broad field of plastics, iie are 
limited to a few 

The acr}hc resins, of which the most important is meth}l methacr}!- 
ate, ma} be plasticized b} mixing the pol}mer, ground to powder form, 
with the liquid monomer The resulting dough ma\ be compressed into 
molds and heat cured to } leld a homogeneous product This process is 
used to produce dentures and artificial e 3 es As the resulting material is 
rigid. It IS not suitable for other t 3 pes of prostheses The liquid monomer 
acts as a temporar} plasticizer and does not impart a permanent flexibil- 
it} to the acr 3 'lic 

The most suitable plastics for our purposes are those of the inml t\pe 
These ma} be combined with certain plasocizing agents, which gi\e them 
a lasting flexibilit} w itliout sacnfiang too much tensile strength Chem- 
icall} the molecules of the plasticizer become interposed betw een the mole- 
cules of the resin pohmer and thus prmide flexible links m the otherwise 
ngid poI}-mer chain of molecules As plasticizing agents, a great number 
of substances ma} be used, usualh of an oih nature Among the most 
efiiaent for the iin}! resins are diocnl phtlialate, dibutil sebacate, tn- 
eth} lene gl} col and dern atu es of ricinoleic or phthahc acids How ei er, 
for best results, the plasticizer must be mtimateh combined w ith the resin 
as a part of the manufacturing process There are seieral plastiazed 
Mn}l materials on the market which ma} be used One such matenal 
called Plastisol, is manufactured b\ the Bakelite Corporation, pnmaril\ 
for electrical insulation , however, the clear or transparent grade resihent 
resm is suitable for prosthetic w ork It consists of a suspension of vin} l- 
ite resin m a suitable plasticizer and comes in the torm of a semiliquid or 
paste The v iscosity ma} be low ered bv the addibon of more plastiazer 
(this also increases the flexibiht} m the cured product at the expense ot 
tensile strength) On heabng to approximately 130 C the matenal 
cures by fusion of the ingredients \\ ith proper filling and coloring, the 
appearance can be made similar to flesh 

Another product that has proved successful is sold under the trade 
name of Elastomer number 105 bv the Electro-Technical Products Co 
(Hutley, N J ) This matenal, which is shipped in liquid form, has 
considerable elasbcitv, resembling rubber in this respect It has more 
strength than Plastisol and can be cured at lower temperatures Elas- 
tomer is a -vnscous material with a 100 per cent solid content, which 
will cure and poUmenze bv the simple application of heat without 
pressure It does not shrink or expand matenallv dunng the cunng 
process and will take the finest details of the mold \\ hile it resembles 
rubber in manv characteristics, it is unusual m its resistence to most 
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solvents, including aromatic hydrocarbons, oils, acids, alkalis and vater 
It does not oxidize and harden on aging It retains its flexibility eien 
at extremely low temperatures, and it does not sustain a flame It can 
be cured at loi\ er temperatures than most plastics, which is advantageous 
when the fact is considered that rubber molds are used to obtain the 
plastic hands 

Its first drawback vas that it was dark 3ellow on curing Hoiieier, 
by mixing with Plastisol and desensitizing pigments, this yellow 
color was overcome, and fleshlike prostheses of practical color and 
strength were obtained Since these early experiments, the manufac- 
turer has been so kind as to furnish us wuth a material which is lighter 
m color on curing Elastomer is excellent for use in prosthetic hands, 
which must be stretched over mechanical devices to gain movement of 
the extremit)" 

PLASTICIZERS AND THINXERS 


Plastisol, or the liquid form of pol}^ inyl plastics, is really a suspen 
sion of the vinylite powder in the proper plasticizers and thinning agents 
This physical suspension does not become a homogeneous chemical mix 
ture until heat is applied While thinning agents may be classified as 
plasticizers for the purpose of this text, we wish to make a differenti 
ation ^Ve consider a thinning agent to be a volatile liquid which serves 
onl}’- to increase the fluidity of the ordinarily sluggishly flowing plastic, 
to facilitate ease in molding In the curing process, it is completely 
v'olatilized, leaving no plastic effect on the product A plasticizer may 
be considered an agent which plasticizes or softens the resulting cured 
plastic In plasticizing vv ith some plasticizers, the resulting product mav 
lose in strength In the making of prosthetic hands, it is necessary to 
use plasticizers which do not reduce the strength of the product bey on 
a certain point In other words, in research along this Ime there must 
be a constant balancing of one quality against another at some cost to 
produce the final result For example, sometimes strength must 
sacrificed to a certain point to produce softness and vice versa 

The commercially prepared materials are apparently similar m nature 
to the materials mentioned previously' but sold already filled an pig 
mented for prosthetic purposes Flexiderm is marketed by t le i e 
Kramer Corporation Skm-tex ^ and Di-Cor * utilize a povv cr iq 
combination The directions given by the Vernon Benshoff o r 
mend that their material be mixed to a doughy consistency ^ 
packed into plaster or synthetic stone molds This method > 
for most ear and nose prostheses but is not suitable for P 
made in one piece rubber molds However, we li^ve 
plasticize their powder into a suitable liquid for pouring 

3 H D lush and Son Inc, Philadclplua 

4 Vernon Ben'hoff Co Pittsburgh 
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rubber and one piece metal molds Furthermore, \\e found it to be 
compatible ^\ltll Plastisol and Elastomer B) mixing larious materials 
^\e \%ere able to obtain anj plasticitj desired at no great loss to strength 


FILLERS \XD COLORING \GEXTS 

Both Plastisol and Elastomer require some compounding before 
the\ are used Indeed this is also necessan with Flexiderm, Di-Cor 
and similar products it the correct tone ot the skin is to be duplicated 
On curing, the raw or natural plastics Plastisol and Elastomer are 
almost transparent and shghtK \ellow To these liquid materials we 
add a filler in the form of talc, zinc oxide, titanium dioxide, calcium 
carbonate or one of am number of other materials to reduce the trans- 
lucenc} The properlj filled and colored materials on curing should 
produce a prosthesis closel} resembling flesh m \isual detail, trans- 
lucenc} and color and should be the same to the touch Good texture 
IS obtained from properl} made molds The natural feel is obtained 
b\ good plasticizing The correct translucenci is achieved by the use 
of the suitable filler m the right amount The proper color is obtained 
b} the incorporation ot pigments and dtes to produce a basic mono- 
chrome tint For pigmentation cadmium red as a base color for fair skin 
and alizarin crimson for more swarth} complexions are recommended 
Yellow IS seldom used because }ellowness ma} be achie\ed by slightl} 
increasing the cunng time 

The final toning (coloring) of the indnidual parts of the hand such 
as ^ems, knuckles and finger nails is bled or diffused into the plastic 
to such an extent that it will not be remo\ed b} washing or scrubbmg 
The basic coloring agents can be m the form of drv pigment, artist s oi 
color or oil-soluble d}es to resemble the basic flesh tones Oil-soluble 
d} es in volatile soh ents are used exclusn el} in the final toning or co or 
mg Of course, they should be chosen for permanenc} 


mxking the plastic cxst 

After the rubber mold is completed and removed trom the donor. 
It IS washed, while still reversed, wnth soap and warm water 
edges will be found in the mold where the rubber ran und^ the finger 
nails It IS best to cut them off with a pair of scissors The mold is 
then turned back to its normal position b} pushing the eraser end of a 
pencil into the fingers The mold is allowed to dr} thorouglil} for a 
few minutes in an oven at about 75 C It is now read} to receive the 

liquid plastic , j , 

The previously prepared plastic should be kept in closed large- 
mouthed bottles, each bottle representing a slight difference in basic 
color To the neck of each bottle should be tied a cured sample of the 
mix within the bottle This is purel} for matching against the patient s 
skin in choosing the proper mixture 




Fig 8 — 4 the mold is poured half full of plastic, B, o 

to eliminate air bubbles C the metal holder is placed around m 
the mold D the mold is filled uith plastia 

oter tlie entire inner surface Tins is done to break dtczit 
that may form on the surfaces or tvithm fbe to 

should each receu e indu idual attention because thei are 
collect air bubbles and air pockets than the palms 
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Before the mold is filled, a large straight-edged lessel of r\ater is 
placed on the sto\e and started to boil The water should come to 



Fig 9— A the mold about to be lowered into boihng water B mold 

IS clocked in the boihng water to build up a deposit C, surplus plastic is poured 
back into the jar the mold is drained for three minute^ 


within inch (1 2 cm ) of the top of the container Once it boils 
Mgorousl}, the heat is turned down until onh a slight motement takes 


514 


ARCHIVES OF SURGERY 


place This m ater will be used to build up an even deposit of the plastic 
on the inner surfaces of the mold 

A metal holder, as seen in the illustrations, is also preiious!} pre 
pared Such metal holders can be made from heav}, soft, iron inre 
In fact, discarded wire suit hangers sen^e admirably for this purpo-e 



Fig 10—^, the mold is '"verted and hung for cann? o'C" 

clastic to return to the finger tips B the mold p g starting o' 
!: the molds are cooled m the oven before being removed u, 
the removal of the mold from the cast 

when properly reshaped The the^s 

part of the mold Then the mold is filled uith the piast 

inch (1 9 cm ) of the top ({,£ holder 

The filled mold is then lowered into b°ih g pj.ced 

comes to rest on the edges of the vessel The mome 
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in the water notice is taken of the time, which is kept in seconds The 
longer the mold remains in the boiling water, the thicker will be the 
deposit This thickness of deposit also depends on the \iscosit} of 
the plastic Thin or plasticized mixtures build up deposits more slowl} 
Thick or \iscous mixtures build up deposits rapidl} and ha\e a tendencv 
to become solid w ithin the fingers It the mixture is correct in viscositv 
a uniform thickness of Yz 2 mch (0 24 cm ) will be built up throughout, 
including tlie fingers, in fort)-fi%e seconds 

The mold is now remoied from the boiling water and held with a 
drj towel to preient burning the hands The undeposited plastic is 



Fig 11 — A, further emergence of the cast, B, the cast arid reversed mold 
immediatelj after remoral C enlarged detail on the finger of the reversed mold. 
D, surface of the fingers of the cast. E, the finished hand is pamteo. 


poured back into the original container, care bemg taken to pretent 
the mold from collapsing Should this happen, thin areas maj appear 
where the inner surfaces of the cast touched The mold can be hung 
by one of the rings on a finger and allow ed to drain for about three 
minutes The position is then ret ersed, the mold being hung bt the 
w nst end for about ttt o minutes The purpose of this maneut er is to 
show the sluggishl} flow mg plastic to continue to build up an et en 
deposit and to pret ent a collection of the mixture into one place Fur- 
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thermore, this changing of position also increases the deposit on raided 
edges within the mold, which have a tendency to run tlnn 

As the mold is mmed to the curing men the position is reier^cd 
again, and it is hung in the men by the rings on the tips of the index 
and ring fingers The cast within the mold is cured for fifteen minutes 
at 100 C To the axerage xxorker xxho is accustomed to curing plastics 
in plaster of pans, sjnthetic stone and metal molds, tins max seem to 
be a rather short time for curing This results largely from the thmnes 
of the rubber mold, the plastic deposit and the quickness of heat penetra 
tion Temperatures and times in excess of those gixen should be 
avoided, since they cause distortion and rapid deterioration of the mold 
as XX ell as darkening, dr}'ing, crazing and cracking of the cast If Plas 
tisol is used. It should not be remox’ed from the oxen until it has cooled 
to room temperature, as this material is easilv cracked if it is bent 
xx^hile hot IMolds containing Elastomer should be remoxed from the 
oxen xx’hile hot and repoiired first on a slant to prexent the trapping 
of air On cooling of the mold, the surplus is poured back into the 
jar and the mold drained for three minutes It is then rexersed and 
hung by the xxrist for txxo minutes The mold is now replaced m the 
oxen and hung b}' the rings on the fingers and cured again for filteen 
minutes at 100 C In other xvords, the same process is repeated in an 
effort to build up thick uniform deposits In fact, it mav be repeated 
three or four times if desired, hoxxexer, txxo times general!} suffices tor 
the axerage cast The last baking can be done for txxentx minute^ at 


100 C to insure thorough curing 

After the mold and cast hax'e completel) cooled the mold is dti'fed 
xxnth talc to alloxx it to slip easily or inx^ert on itsell in remoxal of the 
cast from the mold One person then grasps the cast while another 


grasps the mold, and the txxo are separated 

After remoxml Irom the mold additional sheen or lifelike appear 
ance may be obtained bv gixing the cast a thin coat of castor oil ani 
rebaking it alone at 70 C for fifteen mmuutes This not onlx i 
a desirable sheen but increases its pliability or lifelike feel c n'O 
also found that the cast can be materially strengthened by a itio ^ 
curing, effected by placing it in glycerin xxhich has been . 

temperature of 130 C and alloxxing it to remain there «nt.l comp 
cooled Finally, the hand is colored xxith small brushes an oi 
dyes, xvhich bleed into the plastic, thereby becoming permantn ' 
porated into it This process is described in detail m J 
“Facial and Body Prosthesis’’ - and xxill not be considered 
In this chapter, the painting of rubber protheses is di-cus'^e 
technics and dyes are used for plastic prostheses 

Tci^e, C D Facia! and Bodx Prostbesi' St Louis C t 


pany, 1945 



THORACICOABDOMINAL APPROACH TO UPPER PORTION OF 
ABDOMEN AND UPPER POLE OF KIDNEY 


FRED R HARPER, MD 

DENVER 

T he DIAPHRAGiM has ah\a\s acted as a barrier to the progress ot 
upper abdominal surger\ As a result the structures m the region 
of the diaphragm, such as the lower portion of the esophagus and the 
cardiac end of the stomach, ha\e been neglected surgicallj This is 
partly due to the fact that the chest itself was not opened up to surgeons 
until comparatn eh recenth How e\ er, e\ en alter open thoracic opera- 
tions were made safe, the diaphragm remained a barrier, so that surgeons 
argued the ad\antages of the transthoracic \ersus the abdommal 
approach to diaphragmiatic hernia Ob\noush , if no harm w ould come 
from tra\ersing the diaphragm it would be of tremendous ad\antage 
to be able to repair a diaphragmatic hernia w ith both the abdominal and 
tile thoracic cavit} open The same applies to lesions of the lower part 
of the esophagus In most of these lesions the site of the primarj path- 
ologic process is where the esophagus passes through the diaphragm 
Here, again, the discussion has centered around the question whether 
It IS better to approach the lesion from below or from above the 
diaphragm Again, the ideal method is to dissect the diaphragm awav 
from the esophagus and approach the esophagus at the site of the lesion 
Lesions of the cardiac end of the stomach have been treated b} total 
abdominal gastrectomv This operation requires an unnecessanlv wide 
resection below the lesion, but the resection stops at the diaphragm and 
So falls short of a complete resection abo\ e the lesion, w here w ide resec- 
tion IS most needed If the diaphragm w ere opened, the shortcomings 
of total gastrectom} could be avoided The spleen and the upper pole 
of the kidne}' are otlier organs which border on the diaphragm and 
have often presented difficult and dangerous technical problems because 
of the limitations imposed bv the diaphragm 

In tins paper I shall discuss the technical feasibilitv of traversing 
the diaphragm, I shall present an operative technic and show with 
illustrativ e cases, how such an approach has giv en a better understanding 
of some of the lesions encountered in the region ot the diaphragm 

In 1941 I first had occasion to open the diaphragm and perform a 
combined thoracic and abdominal operation The patient had a huge 

Read at the Fiftv -Fourth Annual Meeting of the M estem Surgical Associ- 
ation, ^remphis, Tenn Dec 7 1946 


517 



518 


ARCHIVES OF SLiRGERY 


dumb-bell-shaped chondrosarcoma^ arising from the serenth and eighth 
costal cartilages on the right side and traversing the diaphragm, apprOM 
mately half the huge tumor being in the chest and half in the abdomen 
To remove this tumor, it was necessarj to split the diaphragm and 
remove part of the costal arch I have recently reexamined this patient, 
fire and a half 3 ears later, and found that she has had no difficulties 
resulting from this operative procedure 

The same 3 ear I had a patient with a traumatic diaphragmatic hernia 
I debated whether to use an abdominal approach, for he rras haring 
S 3 mptoms of obstruction, or rvhether to use the more favorable thoracic 
approach I used the thoracic approach, but on opening the che't I 
found that the diaphragm rvas split from the costal attachment through 
the esophageal hiatus, so that I realty had a combined thoracic and 
abdominal approach I found it easy to inspect and replace the abdom 
inal organs I have also seen this patient five years later, and he has 
had no difficulties resulting from the operation 

In 1942, rvhile I was in the Army, Dr Rubin Lervis, of Philadelphia, 
and I dissected a cadaver We discussed the possibilities of approadiing 
the upper part of the abdomen through the chest and worked out on tie 
cadaver what we thought was the best incision Soon after that I wen 
overseas and had no opportunity to use the incision Howeier, since 
have returned, I have employed this incision in a number of cases a 
have found it satisfactory I shall present cases illustrating its use- 
fulness 

TECHNIC OF OPERATION 

The patient is placed on the operating table in a true m.V 

side up Endotracheal anesthesia induced with a angle 

Z IS used The incision is made mer the ninth rib and 
of the rib to the anterior margin of the costa JpeVed thronpb 

wth Its costal carUlage, is remored and anj adhesions to 

the periosteal bed The *oracic cavity is i.ude the pul 

the diaphragmatic pleura are divided It is w dnidcd 

monarj ligament and crush the phrenic n^ion through .he du 

and the edge of the diaphragm picked up to ^ esophageal 

phragm The diaphragm is then split from f suffic.cntb to 

Ltus Rib spreaders are then inserted, which op h ,j,e 

^ve adequate exposure to the structures from fte P''° ^ „ from the 

Sch of the aorta It is neces^arv to divide ffie pentone 1 roil 

cardia of the stomach and the lower end *e j .ntcrmpted cotton or 

01 the operation the diaphragm is closed with two rows^^^^^ 
silk sutures, and the thoraac incision is cos ^nnUon 

rupted cotton sutures In most cases it is between the stomach and th 

bnt m cases m which an anastomosis has been made b 

SpSgusIthinkitisadvnsable I have routinely used an o.g 

F R Huge II k 1W2 

Extending into the Thorax and Abdomen. J Thoraci 
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tour to fort\ -eight hours after operation \ftcr that the patients are alloued to 
get out of bed, as I think earh ambulation is adu'able Xone ot them has had 
an; postopcrati\e difficulties 

Humphre3S " described an abdominothoracic approach tor carcinoma 
ot the esophagus and the cardiac end of the stomach He makes an 
abdominal incision and, alter exploring the abdomen, turns the patient 
oier and extends his incision into the chest through the eighth intercostal 
space I prefer the inasion I haie described in that it eliminates turning 
the patient in the middle ot the operation and a\oids weakening the 
abdominal wall b} the additional abdominal incision Allison,^ an 
English surgeon, recenth described an approach \en similar to the 
one I have l^en using Sw eet ■* used a thoracic approach for carcinoma 
of the esophagus and cardia ot the stomach He stated that when the 
exposure was not adequate he did not hesitate to dnide the costal arch 

C^RCIXOMt OF THE CARDIV 'WD ESOPHAGUS 

The most important lesion requiring adequate exposure of both the 
stomach and the esophagus is carcinoma of tlie cardiac end of the stomach 
and the low er end of the esophagus An incision such as I hai e described 
allows for adequate resection of both the stomach and the esophagus 
and makes the anastomosis easier because it can be done under direct 
vision It is easier to control bleeding, and the split diaphragm can be 
sutured to the stomach at the desired leA el 

Case 1 — Esophagogastrectom; for carcinoma of the cardiac end of the stomach 
\ white man aged 46 had noticed difficult; in swallowing for eight months prior 
to admission He complained ot increasing weakne.s and_ loss of approximatelj 
30 pounds (13 6 Kg) of weight After admission to the hospital he began to 
ha;e tariw stools Esophagoscopic examinaUon was made, but the esophago=cope 
could not be passed into the stomach because of the lesion Biops; re;ealed 
adenocarcinoma Through a thoraacoabdominal inasion the spleen ;;as remo;ed 
and the upper third of the stomach resected, together ;;ith the lower 2 mchea 
(5 cm ) of the esophagus The cut end of the remaining portion of the stomach 
was closed An ellipUc opening was made in the wall of the stomach into which 
the esophagus was anastomosed. The diaphragm was sutured to the stoma 
just bejond the anastomosis The patient made an une;entful reco;er; and three 
months after discharge from the hospital was eating solid lood without difficult; 

1 feel that this operation has distinct advantages over total gastrec- 
tom}' in that the resection was more complete and that b} leavnng two 

2 Humphrej s, G H , II An Approach to Resection of the Esophagus and 

Gastric Cardia, Ann Surg 124 28S 1946 

3 Allison, P R Peptic Lilcer of the Esophagus, J Thoracic Surg 15 
308, 1946 

4 Sweet, RH Transthoracic Gastrectom; and Esophagectom; for Carcinoma 

of the Stomach and Esophagus, in Bade;, C P Diagnosis and Management oi the 
Thoracic Patient Philadelphia, J B Lippincott Compan;, 1945 
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thirds of the stomach the operation was more ph\siologic than it an 
esophagojejunostom} had been performed 

Case 2 — Carcinoma of the stomach extending into the esophagus A 
man aged 58 had complained of burning pain in the epigastrium and difficulh in 
swallowing for about one jear He also had frequent coughing spells after meal 
He had had occasional tarrj stools and had lost 20 pounds (91 Kg) in weight 
Roentgenograms showed extensne deformit\ of the outlines of the lower portion 
of the esophagus and the cardia Through a thoracicoabdommal incision the 
upper third of the stomach and the lower 5 inches (12 cm ) of the esophagu 
were removed, after removal of the spleen The cut end of the stomach vva' 



Fjg 1 — ^Artist’s draw mg illustrating the exposure obtained from the tl 
abdominal approach 


sutured and an elliptic incision made in the ^ '^TsSmS Wow th= 

esophagus was sutured The diaphragm was sutured to he st ^ 

anastomosis The pauent was last 

onlv complaint was slight difficultv m swallowing certain coar 


diaphragmatic herma with obstrlction 
In some cases a large hiatal hernia of the 
with vomiting It would seem desirable to exptot^ 

Yet the abdominal approach to these lern ^ thoracico 

and less advantageous than the ,, and tl.e thomcic 

abdominal approach the advantages of the abclon 

approach are combined 
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C\SE 3— V white wonnn nged 39 tor the past three \ears had had attacks of 
sc\ere abdominal pain while hing down These attacks ot pain were accompanied 
with \omiting of undigested food She obtained some relief b\ eleaating the head 
01 the bed On se\eral occasions she had per-istent cramplike pains, which 
e.\tendcd under the sternum toward her throat On these occasions the pain 
lasted two to four dais and then lelt suddenli Operation was performed through 
a thoracicoabdommal incision On opening the chest about one third of the 
stomach was obsened to be herniated through the diaphragm The diaphragm 
was split to the hernial ring and the hernia sac dissected out The stomach was 
then replaced in the abdomen and the abdomen explored The cardiac end of the 
stomach was looseK sutured to the under surtace ot the diaphragm and the dia- 



Fig 2 — Roentgenogram showing large diaphragmatic hernia 


phragm closed around the esophagus Since the operation there has been no 
return ot the original svmptoms 

C\SE 4 — A. white woman aged 63 had complained of pain in the upper part 
of the abdomen and the lower part of the chest for ten \ears The pain came on 
after eating solid food, and repeated attacks of lomitmg had accompanied the 
pain Operation was performed through a thoracicoabdommal incision On open- 
ing the chest, approximateh one half of the stomach w-as obsened to be herniated 
through the diaphragm into the chest Operation was carried out in a manner 
similar to that m the preiious case Three weeks alter the operation she had a 
slight stroke, from which she recoiered rapidh Her abdominal si-mptoms hare 
disappeared 
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DIAPHRAGMATIC HERMA ASSOCIATED WITH PEPTIC 
ULCER OF THE ESOPHAGUS 

Case S — white woman aged 64 complained of pain in the upper part ot the 
abdomen of four \ ears’ duration She descnbed the pain as coming on one hah 
hour after meals and at night It was frequentli associated with regurgitation 
of gastnc contents, which was so frequent as to cause se\ere glossitis She had 
also had frequent tarrj stools, as well as occasional aomiting of blood for four 
jears At the time I first saw her, she had had seiere hematemesis, and, although 
she had had four blood transfusions during the week, her blood pressure «a' 



Fig 3 —Roentgenogram showing hiatal ^constriction of th' 

with leptic ulcer of the esophagus Rote the mflammatorj 
lower Md of the esophagus with dilatation aboie 

only 80 ssstolic and 40 diastolic Her red Mood «11 ■” 

Her weight had decreased from 200 pounds to J-® of tincture o< 

four sears She was placed on a regim^ of la rmn.m t 
belladonna fifteen minutes before eating and 1 fluid drac ^ ,, 

latum lust before e-ng and gi.en ^ 


a"/! 


latum just before eating and was gi^en next D o r-n-th 

The bleeding stopped and she improved con i ^^,tli narrowi" 

Roentgenograms showed a hiatal hernia of examination 'roi' 
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tissue. Operation was performed, using a thoracicoabdonunal inasion On 
entering the chest, extenswe adhesions between the lower lobe of the lett lung 
and the diaphragm w ere obsen cd \bout one fourth ol the stomach was herniated 
into the dicsL On splitting the diaphragm, considerable inflammation was seen 
around the hernial ring, and the hernial «ac was adherent to the surrounding 
structures and the esophagus The esophagus itselt was thick walled and mflamed 
The esophagus was carciulK dissected free and the stomach replaced in the 
abdomen The abdomen was explored and the diaphragm then sutured around 
the esophagus after being first anchored to the cardia of the stomach Since the 
operation the patient has had no return ol her original symptoms or bleeding 



Fig 4 — Roentgenogram shownng enormous esophageal dilatation resulting 
from cardiospasm 

She has, however, complained of gas and a feeling of tulness in the left upper 
portion of the abdomen 

ACHALASIA OF THE ESOPHAGUS 

CivSE 6— A white man aged 63 gave a historv ot havmg had spells of being 
unable to eat for f ortv v ears These spells vv ould last about three vv eeks Eight 
Jears ago he had a severe attack ^t that time he was treated with esophageal 
dilations For the past eight vears he had eaten onh strained foods Six week^ 
prior to entering the hospital he had an acute exacerbation of his trouble and for 
the past SIX weeks had been unable to take even strained loodi It he took lood 
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he would have a feehng of fulness in the chest and pain m the epigastrium He 
would get some relief from induced vomitmg Esophagoscopic exainination was 
attempted, but it was impossible to pass a lube or anv dilating instrument At 
operation a thoracicoabdominal incision was made The pleura was free The 
pulmonarj ligament was divided and the diaphragm split As the inci«ion m the 
diaphragm approached the esophageal hiatus, the muscles of the crura of tlie dia 
phragm were observed to be hv pertrophied to at least twice the norma! size 
The esophagus was tightlj surrounded bj the crura, so that not even the lip of 
a finger could be inserted through the esophageal hiatus However, when the 
crura were dissected awav from the eosphagus, there was no evidence of infiam 



Fig S — Roentgenogram of the Kidney after injection of air to ho' 
of the adrenal gland 


mation or scarring The narrowed part of the esophagus 

4 inches (10 cm ) above the diaphragm At this point I open ^ 

inserted mv finger into the esophagus I was surprised o duration ar<! 

was thin walled and that, even though the hisfoo was of fort} } 

there had been repeated instrumentation there was no evt en 

thickening of the esophageal wall Another airl that as 

esophagus was narrowed so that it admitted roj finger vv 

the finSr was introduced it was gripped bv the 

finger was pulled back and forth in the ecophagea! narrowing 
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teeling one gets in nnking a rectal c\imination \\ ith m\ finger still m place, I 
di'sectcd doi\n to the longitudinal muscles of the esophagus but this did not 
rehe\e Uie splnncter-likc action I then made an esophagogastric anastomosis 
and a jejunostonn and closed tiie diaphragm around the stomach near the anas- 
tomosis After putting in an underwater drain, the chest was closed The 
patient is now able to eat without di/ficulh 

COMMENT ON” BEMGV LESIONb OF THE ESOPHNGES 

I ha\e described cases of two tapes ot nonmalignant lesions ot tlie 
esophagus resulting in narrowing ot the lower end of the esophagus 
with dilatation abote In the one tape there is widening ot the esopha- 
geal hiatus in the diaphragm with relaxation ot the crura, so that the 
stomach is herniated into tlie chest The esophagus is short, and the 
constriction is due to inflammation and ulceration In cases ot this 
t}pe regurgitation ot stomach contents especial!} with the patient in 
the recumbent position, is a prominent feature Allison “ stated that 
ulceration results from the lower end ot the esophagus being constant!} 
bathed b} acid troni the stomach Knight'' obsened that after bilateral 
excision of the thoracic portion ot the siinpathetic chain there was 
diminished tone ot the sphincters so that digital pressure on the abdomen 
readih returned the meal from the stomach to the esophagus In these 
cases S}nnpathetic control ma} be lacking 

In the other ti pe, or achalasia, there is narrow ing ot the esophageal 
hiatus with Inpertroph} of the crura of the diaphragm and increased 
tone of the esophageal sphincter The esophagus is longer but there is 
no inflammator} reaction either in tlie wall of the esophagus or around 
the esophagus Knight “ stated the beliet that there is a sphincter of 
the esophagus but that the presence of an anatomic sphincter is extreme!} 
difficult to demonstrate and has frequent!} been denied I telt that in 
the case I hare described I could definite!} sa} that there was a 
sphincter 

Jackson ’ described a diaphragmatic pinclicock action in cardiospasm 
This I also feel was demonstrated in m\ case Both Knight® and Fer- 
guson « found that bilateral lagotom} reproduced the clinical and roent- 
genologic pictures of achalasia Knight ® reliei ed the obstruction pro- 
duced b\ vagotomi bi sectioning the s}mpathetic supph to the esopha- 

5 Alhson, P R , Johnstone, A S , and Ro%ee, G B Short Esophagus wnth 
Simple Peptic Ulceration J Thoranc Surg 12 432 1943 

6 Knight G C The Relation of the Extrinsic Kernes to the Functional 
ActniU of the Esophagus Bnt J Surg 22 133 1934 

7 Jackson, C The Diaphragmauc Pinchcock in So-Called Cardio-pasm 
karj-ngoscope 32 139 1922 

8 Knight, G C Si-mpathectoms in the Treatment oi Achalasia ot the 
Cardia, Bnt J Surg 22 864, 1935 

9 Ferguson J H Effects of t'agotomi on the Gastric Function of \fonke\s 
Surg , GiTiec &. Obst 62 689 1936 
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geal sphincter It would seem, therefore, that achalasia of the esophaeuj 
results from loss of vagus control The question arises in my mmd alto 
whether the innervation of the crura and the control of the esophageal 
hiatus are entirely through the phrenic nerv'e 

APPROACH TO THE ADKESAL GLAND AND THE UPPER 
POLE OF THE KIDNEV 

The last case, that of a 12 ytax old girl with an adrenal tumor, illu' 
trates the possibilities of transdiaphragmatic approach to organs lung 



Fig 6 — Artist’s drawing illustrating transdiaphragmatic retroperitoneal apprw 
to the adrenal gland and the upper pole of the kidne) 

below the diaphragm The patient had the characteristic picture ot 
Cushing’s syndrome Roentgenograms of the kidne> after mjeettoo o 
air demonstrated a tumor of the adrenal gland about 2 inches (a cm 
m diameter The child weighed nearly 200 pounds (90 7 Kg )- ^ 

the abdominal approach seem difficult The usual approach to t le 
would ha-ve necessitated considerable manipulation before e ^ 
could have been delivered In manipulating such a tumor, i- 
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danger ot rapid ribc in blood pressure For these reasons the tumor 
uas approached from abo^e The ele\enth nb uas remo\ed, the pleura 
opened and a 3 inch (7 5 cm ) incision made m the diaphragm retro- 
pentoneall} o^ er the upper pole ot the kidne\ As soon as the diaphragm 
iras opened the perirenal fat was encountered hen the tat was 
separated, the tumor presented at once A ligature was placed around 
tile pedicle ot the tumor shutting oft its blood supph, and tlie tumor 
was remoted with no appreciable alteration in blood pressure The 
approach to the adrenal gland and the upper pole ot the kidnei wath a 
transdiaphragmatic, retroperitoneal approach is simple and practical 

\D\-\XT\GES AN'D DIS \D\ \\T\GES OF THE THORACICO- 
ABDOMIN \L INCISION' 

The mam ad\ aiitage ot the operation is that the evposure is much 
better than either the thoracic or the abdominal approach and it allow s 
the surgeon to operate m both carities at once Being primanh a 
tlioracotomj , it has the advantages ot a thoracotomv over a laparotomv 
in that the patient can be carried in a lighter plane of anesthesia with 
less danger from infection of the respiratorv tract or trom embolism The 
wounds generallv heal more rapidlv and are less likelv to break down 
On die other hand, a thoracic wound is more likelv to be pamtul than 
an abdominal wound, and 2 of m} patients complained ot a leehng ot 
fulness m the left upper quadrant of the abdomen This was probablv 
due to interruption of the phrenic nerve 


CONCH. SION 

Structures m the upper portion of the abdomen can be approached 
easil) and adequatelv through a thoracic inciMon if the diaphragm and 
costal arch are divided The technical procedure is not difficult and 
the postoperativ e course is not complicated bv the diaphragmatic ii^ision 
Cases of carcinoma of the cardia and esophagus, diaphragmatic hernia, 
peptic ulcer of the esophagus and achalasia ot the esopha^s ave een 
presented to illustrate the usefulness ot the approach Unusual patho- 
logic conditions around the esophageal hiatus have been encounter 
bv' dividing the diaphragm It is felt that as more operations o i- 
tvpe are performed the pathologic and phvsiologic proce_se3 in 
region of the esophageal hiatus will be better understood A trans- 
diaphragmatic retroperitoneal approach to the adrena gan an e 
upper pole of the kidnev has been used and found to be simple and 
practical 

1612 Tremont Place. 

DISCUSSION 

Dr. Joseph IV Gai.e, -Madison Dr Harper has discus 

and disadvantages of the thorac.coabdomina] approach to the upper part 
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abdomen and has ated 6 mterestmg cases in which he emplmed this ina ica 
He has spoken, correctU I feel, of the region ot the lower part oi the e_op’‘«cft,s 
and the cardiac end of the stomach as the “no roans land in surgen ’ I <h,ul 
not discuss the conditions for which this inasion has been used but shall ccn'^-”' 
mj comments to the approach Seteral months ago, while disni mg iLi 
problem with Dr Harper, I stated that m\ colleagues and I had not u'ed tki 
approach, but that, if the occasion arose, we should certarah tn it. Since th^a 
we hate had seteral cases of diaphragmatic herma and carcinoma oi the lowc 
end of the esophagus In each instance onb the thoracic approach was recc-tan 
The onh case m which the thoracicoabdommal inasion was emploted wai lor th* 

remotal of a large adherent spleen The techmc in this ca'e con i«ted cl an 

masion in the eighth mtercostal space, extending from the ancle oJ the rib 

torward and dowTlward through the costal margin The exposure t hich was 

obtained was perfect, the operation greath simplified and the patients po'top'ra 
tne course unetentful All realize that conclusions drawn from 1 ca^e are Ifl'rf 
on too meager an experience to be of much ralue In the past, we haie hsd a 
group of thoracicoabdommal cases in which the application of this approach wc.d 
hate simplified the surgert Ordinarib, for thoracic operations we sacrifice a rb 
but in cases in which the incision also opens the peritoneal cants we belieie th->l 
an mtercostal incision is preferable The approximation ot the thorac c wall is 
simple after the costal margin is sutured The postoperatwe pam can be greaib 
reduced bt crushmg the neighbonng intercostal nenes ;ust anterior to the a'-;* 
ot the nb abote and below the inasion. 

One must not oterlook the added diSiculties and possibilities of conip!ica’i''''5 
m this combined operation If the thoraoc cage is opened, re piration r"a t b* 
kept under control in order to hate a clear tiew ot the opcratnc fi^ld TI 
demands an anesthetist who is well trained Again there i' the p'ob'en 
reexpandmg the lung and obliterating the dead space as rapidH as po'si e ^ 
forestall infection, atelectasis and pleura! effusion I bdiete that with the prc, 
personnel this approach has adt-antages far greater than the abdomirat app 
The casual operator, who does not see mam cases wntli lesions in thi' 
finds It extremelt difficult to expose this area Through the u'e ol the ^ ^ 
which Dr Harper has described, exposure is much more satisfacton ^ 

operator does not hare to waste time and traumatize tissues, which ^ j 

the circumstance when the operation is attempted irom below Dr 
not mention it, but I beliere he will find that the site of the 

the habitus of the patient In the prknic patient it wi 


depending on 
hare to be placed higher, whereas in 
ribs lower 


the asthenic tj-pe it ma) be c-e 


0' fra 



FUNCTIONAL SURVIVAL OF AUTOGENOUS AND 
HOMOGENOUS TRANSPLANTS OF BLOOD 
VESSELS 

An Expcnmenrol Study 


CARL S WILLIAMSON, MD* 

AND 

FRANK C MANN, MD 
ROCHESTER MINN 

'he FREQUEXCY \Mth which Aascular injuries resulting from the 
■"ar and from highwaj and industrial accidents are being encoun- 
tered in ei er\ da\ surgical practice indicates that all a\ ailable know ledge 
of the poorh understood specialt} of lascular surgeri should be more 
11 idespread It is this thought w hich leads us to belies e that the e\pen- 
mental findings, about to be reported, are timeli 

In this studi we propose to mute attention again to some ot the 
experimental obsen ations that w e hai e reported oi er a period ot \ ears 
as well as to new data on the subject of transplantation of blood lessels 
A part of the data to be presented at this time has been published pre- 
nouslj m connection w ith studies made m this laboratori on the autog- 
enous and homogenous transplantation of the kidneis The transplants 
of blood lessels necessari to accomplish the renal transplants were 
mentioned onl}' casuallj as thej applied to the other studies There- 
fore at this time these studies will be renewed again bnefli, and 
the new er studies w hicli ha\ e been made on i ascular transplants per se 
w ill be presented m detail 

0 \er the past two decades the surgical prerequisites for successful 
vascular suturing hare become so well standardized and kmown to sur- 
geons w ho are interested in this procedure that ther w ill not be described 
at this time It wnll suffice to sa> that all operations in the expenments 
about to be reported, m which success depended to a great extent on 
vascular suture, were based on the original -vascular sutunng technic 
of Carrel * and of Guthne,=^ wnth the addition of some modifications 

From the Dmsion of Experimental Medicine, the Mavo Foundation 

Read at the Fiftv -Fourth Annual Xfeeting of the tt estem Surgical As'oci- 
stion, Memphis, Tenn , Dec 7, 1946 

* Formerlv volunteer worker, the Mavo Foundation now on the staff of 
the Veterans Hospital, Albuquerque, N 

1 Carrel, A The Surgerv of Blood Vessels etc.. Bull Tohns Hopfan^ 
Hosp 18 18-28 (Jan ) 1907 

2 Guthrie C C Blood-Vessel Surgen and Its Applications Vew Vork. 
Longmans Green &. Companv, 1912 p 120 
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which have been developed in this laboratory over a period of )ears 
The literature on the technic of -vascular surger}' contains so man\ 
reports of successful vascular suture by surgeons from all parts of this 
and other countries that we seem justified in concluding that the general 
principles of this tjpe of surgery are tested by time A good functional 
result can be expected from a-ascular suture if the principles of the 


technic are follovaed carefully 

The avascular surgeon is confronted frequently with cases in which 
there is need of avascular repair as a result either of a major loss of 
critical a'ascular substance or of such sea'ere damage to the aessels in 
the part as to render their use undesirable or impossible In such casca 
the desirability of replacing the injured segment of aessel with normal 
structures from either the patient or a donor is great Information on 
either tj'pe of these transplants is meager and inconclusive The result 
IS that, more often than not, the surgeon confronted with such a situ- 
ation sacrifices the part by amputation, rather than take a chance on 


saving it by attempting a vascular transplant 

It is well established that tissues from one part of the body can be 
moved to another site and survuve provided an adequate blood supp v 
IS available in the new location When body tissues hav e been removed 
from one location in the body to another, as occurs m skin gracing lo 
instance, the blood supply for the graft in the new lixation ^ 

for survival on the infiltration of newly developed 
term “transplantation,” when used in contradistinction to gra , 
the movement of a body structure from one location to anothe 
same or another subject, with the reestablished blood 
location The blood supply m the new location is es ablished m th^ 
cases of transplantation by uniting the major artery a 
transplant to suitable vessels at the host site ^he rm ^ 
transplant” indicates that the transplanted ^^,cs 

from a donor and placed m another subject of the P 

It IS readily seen from this definition of a ra p for 

light of present knowledge, not many adaptable to 

S„spJ.a..o„ A„ organ such as Vas 

such an operation, and so are sections 0 „f normil 

cular transplantation would be especial j damaged as a 

vessels could be used to replace vessels lia ^ ht be avo.ded 

result of trauma or disease Thus many amp ^ vascular 

if the removal of a segment of a blood vesse 

region to a region not so w ell supphe , eraus ^ 

.eTsels, could be relied on to meet thevascularne^d^^^^^ 

In earlier communications, one ^ ^ j^ad been remo.c'I 

alter autogenous renal transplantation the hidne, that 

r <; Some Observations on the Leng jg 

pj,:™ Hros'n.s.1 Kidao Transplant. 
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from Its normal abdomiml location to a new location in the neck ot the 
experimental animal would sustain the renal health ot the animal nor- 
malh In these experiments the renal arter} and the renal \em were 
joined to the carotid arterj and the jugular \ein, respectneh, b} means 
of an end to end anastomosis The ureter was disposed of bj bringing 
It to the surtace ot the neck through a stab wound The other kidnej 
was remo\ed, either at the time of the transplantation or within a 
short time atter it had been done In pre\ loiis in\ estigations Dederer * 
had shown that an autogenous renal transplant would function satis- 
factonh These results were confirmed and expanded bi other imesti- 
gators = 

Homogenous renal transplants, made in exacth the same man- 
ner as the autogenous ones, sur\ned onh a short time Howeier, 
immediate!} after transplantation and tor a period of one to usuallv 
not more than se\en dats atter operation, the two tjpes ot transplants 
responded to the same tests in essential!} the same manner But after 
a period of onh a few da} s all the homogenous transplants ceased to 
function During the functional lite ot the transplants the chemical 
composition of the blood of the animal was within normal limits, men 
tliough the normal kidne} s had been remoi ed Histologic studies 
of the transplanted kidne} s, after the} had ceased to function, indicated 
that the failure came as a result of highh destructiie nephritis The 
destructne process imohed both the glomeruh and the tubules of the 
kidne} Formation of a thrombus at the site ot the lascular anastomosis 
was an infrequent cause of failure In some instances the thrombus 
that was formed was associated with technical errors committed at the 
time of operation Kinking and torsion of the lessels as a result of poor 
placement of the kidney m the neck at the time ot operation were also 
an occasional cause ot failure Carrel and Guthrie reported the 


275-287 (Oct) 1923, Further Studies on the Transplantation of the Kidne\, 

Ibid 16 231-253 (Oct ) 1926 , , , ^ t 

4 Dederer, C (a) Studies m the TransplantaUon of hole Organs I 
Autotransplant of the Left KId^e^ to the Neck iMth Right Nephrectonw in the 
Dog, J A M A 70 6-9 (Jan 5) 1918, (6) Autotransplantation of the Ridne^, 
ibid. 73 1836-1838 (Dec 13) 1919 

5 Hollow aj, I K. The Effect of Diuretics on Transplanted Kidneis, J 
Urol 15 111-131 (Feb ) 1926 Ibuka, K. Function of the Autogenous Kidne-v 
Transplant, .Am J M Sc 171 407-420 (.March) 1926 Function of the Homog- 
enous Kidnej Transplant, ibid 171 420-433 (March) 1926 M u, P P T and 
Mann, F C Histologic Studies of Autogenous and Homogenous Transplants oi 
Kldne^,Arch Surg 28 889-908 (Ma\) 1934 

6 Footnote deleted b\ authors -c-.i, 

7 Carrel, A, and Guthrie, C C Successful Transplantetira of 
Kidneis from a Dog into a Bitch with Remoi-al ot Both formal Ridnets om 
the Latter, Science 23 394-395 (March 9) 1906 
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sucressful transplantation of kidne\s from one animal to another One 
of Dederer’s® homogenous renal transplants functioned for eighteen 
dajs The earlier obsen'ers expressed the belief that failure in the 
transplantation of homogenous organs nas due to technical dlfhcuItIe^ 
such as infection, formation of a thrombus or poor placement of the traii^' 
plant In the light of our own experiments tihich ha\e been reported 
and those about to be reported, ue ma)’’ conclude that failure ol the 
transplanted blood \essels per se was not often a decisive factor in the 
failure of the renal transplant to survive in the homogenous group 
The data to be reported at this time were obtained from (1) avperi 
ments on transplants of whole organs in regard to the function or lack of 
function, of the transplanted v'essels and (2) experiments with the 
homogenous transplantation of blood vessels per se Since the dala on 
the first experiments have been reported m detail pretioush as tliei 
apply to the survnval and function of both tjpes of renal transphnb 
this discussion will be limited to the observations that were made on the 
transplanted blood V'essels The data on the latter were mentioned, but 
not emphasized, in the earlier publications 

After the surgical technic had been established for the 'uitogeiimi 
renal transplantation it was unusual for one of these experiments to 
fail It was still more unusual to have one fail because of va'culvr 


defects vv'hich were secondarv' to the suture technic emplov ed in estvbli'li 
mg the vascular anastomosis The most common cause of failure m 
experiments of this type came as a result of stenosis of the ureternl 
opening at the point of emergence from the stab wound in the skin 
kk hen the ureteral opening became stenosed, hydronephrosis, infection 
and p}onephrosis were sure to conclude the experiment wathm a 
relatively short time The fact that the transplant was dependent tot 
survival on a free and adequate blood suppl) and that this tvpe o 
transplant did survive for an indefinite time seems ample jirtification 
for the conclusion that such a blood supply was present Grosslv, when 
the kidnej' was removed for histologic studv, it was frequcntlv almo i 
impossible to determine the site of the previous end to end ana-itonio ' 
between the vessels Careful dissection of the vessels at the cite ot 
union revealed a minimal amount of deformitv and scarring in 
the arter}' and the vein From these observations we fth jnctiicj m 
concluding that the autogenous transplantation of blood v cscc ■>, ' 

arterj' and vein, could be undertaken with a reasonable expectation 
a successful result In order to obtain this result however, gm ^ 
attention must be given to the details of the suturing tcchmc as j 
to the care afforded the v essels w hile the operation is m progre-j' 
vessels about to be sutured cannot be allowed to Ixcoine rv 
handled roughlv if the repair is to be effective 

8 Dederer, C Successful Experimental Homolransphntaiv.o o it 
and the Ovarv, Surg Gvnec & Obst 31 45 50 (Julv) 10-0 
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Homogenous renal transplants all tailed to surM\e tor an\ great 
length ot time After an operation ot this t\pe, which differed from the 
autogenous evperiments onh in that the kidnej which was transplanted 
t'as taken from a donor animal and planted in the neck ot tlie reapient, 
there was in tlic beginning little difference in the functional behawor 
m tlie two t}pes ot experiments This similant} was ot short duration 
t lasted onh for a few hours to a tew da\ s During the time m w hich 
the transplant was functioning it would sustain the anunal in a normal 
state of renal health it its own kidneis had been remoied But when 
the transplants ceased to tunction — and the\ all did alter \arjing lengths 



Fig 1 — Wall of homogenous arterial transplant ot fiftv-six da^s’ duration, 
fi^r tal^en from region adjacent to the thrombus, x 75 Compare wtth 


of time — s} mptoms ot renal msufficienc} det eloped and the animals died 
The cessation of function in this rvpe of transplant was so rapid that 
3t first we belieted it to be due to an acadent, such as a thrombus, or 
possibl} kinking, of the renal tessels Further obsenations con\inced us 
that the failure in most instances was biologic rather than mechanical 
in nature It was onl} occasionalh that the blood tessels were incnmi- 
oated m the failure directlj The facts that after the kidnei had ceased 
to function and had been remoied for histologic studj the blood lessels 
I'ere more often than not in a good functional condition and further, 
that no other mechanical defects which might explain the failure could 
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be located lead us to believe that the agent m these failures uas probabli 
related to tissue speaficity This ivould explain uhy autogenous 
transplants would sunnve mdefinitel 3 ’- whereas homogenous ones would 
survive for, at most, only a few days 

In vnew of these obsen-ations, it seemed to us that, since the kidnei 
is a highly specialized structure and usually ceased to function while the 
blood vessels that supplied it were in a functional state, blood icssels, 
which are relatively simple structures, might sumie for longer periods 
under similar conditions of transplantation In order to determine thb 










Fig 2 — A, wall of arterj and, B, wall of lem In each ^ rcern o 
homogenous transplant of fift> six cla>s’ duraUon Section was 
the thrombus , X 70 

point, a senes of 6 medium-sized dogs w ere selected at random lor^^ 
studies This group of animals was dnided into three ( 

both animals in each pair would act both as a donor an as a ^ 

With the animals under ether anesthesia and with tie use 
technic, sections from the carotid arterj and the jugu ar \e 
animal were removed and exchanged for similar - } r' 

the same vessels of the other member of the pmr c „ 

were removed were about 6 cm in length inus, a 
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of the operation animal 1 had transplanted segments of the carotid 
arteo and the jugular %ein of animal 2, uhile anmial 2 had similar 
segments of the corresponding \essels from animal 1 The trans- 
p anted segments of the arten and ^eIn were allowed to remain in place 
for M elapsed time of fifu-siv to sivU-two dais and then were remoied 
lor histologic stud} 

OB5ER\ ATIONS 

On Dec. 11, 1945 segments of arten and \ein were transplanted from animal 1 to 
animal 2 and from animal 2 to animal 1 On Feb 5, 1946 the transplanted lessels 
■nere remoied for histologic studi Grossh, there was no function m either the 



arterj or the lem from animal 1 There was moderate inflammation around the 
nperatue site Microscopicalh the muscle fibers of the media of the arten were 
"ell defined There was well defined deielopment of capillaries between the mtima 
and the media, with some of the capillaries extending between the muscle strands oi 
the media The cellular boundam between the mtima and the lumen was poorh 
defined The thrombus in the lumen was spongi and contained man\ sinuses 
filled wuth normal-appearing blood cells (fig 1) 

GrossI}, there was no endence of function in the transplanted arten and \em 
from animal 2 Microscopicalli, m the arten there were a few small capillanes 
between the muScle fibers of the media Some capillaries extended through nearh 
the entire thickness of the wall The mtima was thickened and in some regions 
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had been replaced b\ fibrous tissue The thrombus was spong\ and contained 
manj large sinuses (fig 2 A) The ^eln showed simple thrombosis (fig ZB) 

On Dec 5, 1945 segments of arter> and \em were transplanted trom animal 
3 to animal 4 and from animal 4 to animal 3 On Feb 5, 1946 the transplaitcd 
vessels were remosed Grosslj, there was considerable reaction about the operatne 
site m animal 3 There was no ecidence of function at this time Micro'copicalh, 
there was intense inflammation around the arters The muscle fibers were lairh 
well preseiwed The intimal lining of the arter\ was 'argely destro\cd aw! 
replaced b^ fibrous tissue The margin between the thrombus and the intima \\a> 
poorh defined The thrombus contained mans capillanes (fig 3 A) Tew 



turcs in the sein had sursised ’"buT"' The desmuctisc p 

des eloped sinus formaUon in the 

. greater in the ^el^ than in the arterj ( g operatic < * 

rLl>. there was minimal reaction f ‘ - 

al 4 The arterj was functioning, but the - 

calls, there was intense reaction of the s ai't b'’ I'" 

us structures and replacement bs ^ J^^us The t! o"’ 

ied bs extension of fibrous ti-=sue from the thr „ ,, 

'^Jganized and contained ^epturns T ere , fi. c ^ 

01 the arterj The int.ma was , ^.ot-ud ^ 

ak of continuits, with the margins well define 
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We of the lumen there i den.eh adherent throrabu. but this did not seem 
to iia\e impeded circuhtion nnlerialh 


On Dec 0, 19-to sections ot arter\ and \ein uere transplanted from animal 
to animal 6 and irom anmni 6 to amiiia! 5 On Feb 6 1946 the transplanted 
tesseis uere remoted GrossK m amiml 5 there \\ere mild reaction in the ti.sues 
ou the arter% and more scierc reaction about the \ein Neither \e-=el was 
tunctioning ^ificroscopicalU , the wall ot the %ein was much degenerated with 
rep acement ot normal aenous structures b% fibrou- tissue Some of the fibrous 
issue extended into tlie thrombus which filled the lumen The thrombus was 
I'l ed bi sepfums, m each of which were capillariC' In the artera there was 
'en moderate replacement ot normal \-ascular structures b\ fibrous tissue The 
normal inbmal outline had been obliterated The lumen contained an extensne 
rombus, which showed minimal formation of capillaries 
In animal 6 the gross tissue reaction around the transplanted aes'el- was 
moderate N'either aessel was tunctioning so lar as could be determined grosah 
- icroscopicalh, the arterial wall was well pre-era ed with minimal replacement b\ 
rous tissue In the lumen ot tlie artera there was a thrombus which was well 
Organized at the penphera but sponga in the central region In this region there 
"ere man\ blood cells, suggesting that some tunedon remained 

The carotid artera of animal 7 aaas sutured end to end When the region 
ot operation aaas examined grossla sixta-fiae daas later, it was difficult to 
etermine the site of suture, and the lunctional result aa-as good Microscopicalla 
there aaas no fibrous infiltration of the aascular aaalls The intima had tlie normal 
Serrated outline, and there aaas no eaidence of tormation of a tiirombus (fig 4) 


COMMENT 

Thus It IS seen in the loregoing protocols that of the 12 operations 
6 a enous transplants and 6 artenal transplants, 10 had become nontunc- 
tional after an elapsed time of fifta-six to sixta-taao daas One arterial 
transplant aaas in a grossla functional state at the time of reinoaal 
and another, the functional state of aahich could not be determined 
gross!} , aa as obsera ed to be tunctioning to a limited extent a\ hen examined 
histologicalla All the a enous transplants had ceased to function at the 
time of remoaal, and the remaining arterial transplants had also ceased 
to function The results in 1 of the animals aaas compromised ba a 
sea ere postoperatia e infection Grossla there aaas nothing to account 
for the failure of the aascular transplants to suraiae The histologic 
picture m both the arteries and the aems aaned aaidela but aaas con- 
sistent m some respects m all the expenments 

The most common histologic teature m all tlirombi m both artenes 
and aeins aaas the tendenca to a ascularizatioii m the thrombi aahicb 
occluded the lumens of the aessels This a asculanzation also included 
the aa alls of the a essels thenisela es These neaa -tormed blood a essels aa ere 
m some instances lairla large and aaere eandentia sera mg as conduits 
for a considerable amount of blood m both the artenal and the a enous 
transplants The thrombi aa Inch aa ere present in the artenal transplants 
had m some instances a sponga appearance but tho-e m the aciiis aaere 



538 


ARCHIVES OF SbRGERy 


more solidI> organized and there ^^as a decided tendenc) for the dot 
to be du ided into segments by fibrous septums 

The destructive process m the artenes i\as less seiere tlian in the 
leins, and there was also a greater tendenc} to canalization of the 
thrombi In general the intuna of the arteries 3 \as fairty veil presen ed, 
but m a few instances it had been largely destroyed and replaced h 
fibrous tissue The muscle fibers of the media i\ere also lairl} normal 
m number and arrangement, but in some of tlie \essels in which the 
reaction had been severest many of the muscle fibers and much ot the 
elastic tissue had been replaced by fibrous tissue In summan, it can be 
said that the structure of the arterial walls of the transplanted segment-- 
of 1 essels had not been ser erel 3 ' damaged except m a few instance^ 
Uniformly, the destructive process m the sections of the transplanted 
veins ivas complete All the veins were thrombosed, and, while there 
was a tendency to vasculanzation of the thrombi, this process was not 
pronounced The thrombi were more solidly organized and seemed 
to be more firmly attached to the walls of the leins than they were in 
the arterial transplants The venous walls themselves were for the mo t 
part poor!) presented There was extensn e replacement of the normal 
mural structures with fibrous tissue, and in some regions this replace 
ment w'as almost complete An explanation of the seieritv ot the 
reaction in the aeins is not obvious In all the transplants, both 
arterial and I'enous, there was a tendenc} to a asculanzation of thewalb 
of the vessels, as w'cll as of the thrombi which occluded the lumen^ 
This characteristic was most pronounced m the arterial transplant 
In some instances this development had progressed enough to be con 
sidered important as a channel for the arterial circulation The status 
of these vessels in relation to the ultimate sunual oi the transphnt' 
remains a problem for future investigation 


SUVIMARV 

wish to emphasize the following points 

1 The technic of v ascular surger) is w cll established, and d - 
surgeon w ho is w filing to accept the requirements necessari tor i cct. 
in this work can expect satisfactorj end results in the mam 

2 The autogenous transplantation ot both arteries and 

a feasible surgical procedure in the light of present know gc 

3 Homogenous transplantation of blood vessels, as ' ch 

bod} structures, is not justified in the light of present I noi e ge ^ 

4 There is a striking tendenci for capillaries to develop i 
the thrombus and the wall of the vessel m homogenous va ai 
plants This tendenev is most conspicuous m the vtcrn . 


\ eterans Hospital, Albuquerque, N M 

Dmsion of Experimental Jfediane, Vtaio Fo-rdation Pc- 
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DISCLSSION 

Dr Er\\i\ R Schmidt, MtcIisod, is It is \Mtli a leeling of some tementi 
that I come here to discuss this excellent paper, but I cannot let the opportunity 
pass without making some comments 

First, this study probably represents the secret ambition ot eyen clinician to 
do some basic scientific research 4t a meeting not long ago, it yyas pomted out 
to the clinical men that most of the basic scientific research underlying progress 
in medicine has been done by the doctors of philosophy , I did not yyant to argue 
the point, but I know that a great deal of such basic research has been done Dy 
clinical men 

Second, it is the business ot eyen clinical man to encourage and foster and to 
help people yyho are interested in this type ot yyork I do not decn the clmical 
papers, for they are important, but in order for progress to be made this basic 
scientific yyork must be done 

Third, the problem yyhich the authors haye presented has tar reaching yalues 
in clinical medicine, applications yyhich may not noyy be appreciated It is related 
to the problems of hj^poxia ilany years ago pathology yyas of the yirchowian 
gross tnie, and so gross that almost any one could make the diagnosis The 
science has made great progress, and noyy one is concerned yyith minimal pathologic 
changes In other yyords, the physician is making an earlier diagnosis is being 
more careful and is giy mg the patient much better sen ice 

I feel that the problem of tlie reaction ot tissue to lack of oxygen has to some 
extent been oyerlooked by all members ot the medical profession Onh in the 
last ten years has it come to their attention 

I told Dr \\illiamson that I telt his problem in yascular transplantation was 
related not so much to the mechanics ot the anastomosis, although this is important, 
as to the question of hypoxia and, more than that probably ot anoxia 

As to specifiaty of tissue response, it is knoyyn that the yarious tissues m the 
body maj suffer in y ary mg degrees from lack ot oxygen, for mstance, certain 
lyTes of bram cells yyill be mjured much more seyereh than others 

For example, m the kidnej, there are differences in reaction m the glomerelus 
and the ascending and descending portions ot the tubule Thereiore postmo m 
examination reyeals many pathologic changes yyhich can be mterprete as 
effect of lack of oxygen on a particular tissue Comparable changes can be seen 
in the Iner as a result of yyant ot ox-ygen The Iner has such tremendous reserye 
that the surgeon can go on with his procedures and haye little idea of the lunctions 
01 this organ or of yyhat strain he can put on it Thus it is ese minima reac 
tions which should be im estigated, and I think this paper is an excellent attempt 

2 t such a stud> j j 

The question of the susceptibilities of the brain and kndney haye been studie 
and the obsenations incorporated into clinical experience as 

iMthii^ the last few years, as a result of Brooks s yyork on gangrene to th 
entire concept of the handling ot inflammations has en c an^e - 

senile gangrene, instead of eleyating the extremities one noyy eeps ™ , , 

IS known that by keeping the limb ley el the yenous pressure is increa ed and . 

raises the capillaix pressure t,„pe^ture is reduced localh there is 

It IS known furthermore that it tne lempci 
more chance ot that tissue sury-iying The basal metabolic 
the oxygen brought there is sufficient to carry the tissue oyer ffie try in, p 
These are obsenabons yyhich haye been adopted in iniia me i hecau'e 

There is a great demand tor such my esbgations at the 
of the recent large amount ot trauma \ ascular surgery is importan, in ca 
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trauma, and great advances have been made during the v\ar For instance, carh 
surgical intervention in cases of arteriovenous aneurjsin results m trouble, arj 
so one waits until collateral circulation has developed If operation is perlorrtd 
earlj, the blood supply is insufficient, there is a lack of owgen, and gancrerc 
intervenes If one waits until collateral circulation has developed, one has 'ufficirt 
blood supply and adequate ox>genat!On, and the limb will survive 

As a result of the work done in this country — and done bv clinical men among 
whom are Blalock, Blackmore and, recently, Potts, of Chicago — notable adviru' 
have been made in vascular surgery After listening to this paper bv D 
Williamson and Dr Mann, I feel that one may look for further advance n 
surgerv of the circulatory system 

De Gael S Williamson, Albuquerque, N jM I want to thank Dr Sclim it 
for his discussion of this paper He has given me some ideas which I shill titc 
home and try to follow through I might say that no one was more 'iirprisvl 
than we at what we found in these experiments 

Because of our previous experience with homogenous reml transplant vve 
felt that it was onlv a matter of form to make these experiments and confirm t! 
assumption that all the transplants would cease to function within a verv vliort tiir 
However, owing to the fact that of 12 transplants, 2 were functioning iftir i 
considerable period, we now wonder whether vve took the transplants out too h'v 
or too early In other words, vve wonder what would have happened if vvt In' 
left them in for a longer time and, also, what would have happened it we had taken 
them out earlier We hope to find the answer to these questions in i future siudi 



BLOOD IODINE STUDIES 

VIII The Blood Iodine in Nonthyroid Disease 


GEORGE M CURTIS, PhD, MD 

AND 

M BEEN FERTMAN, MD 

COLUMBUS OHIO 

^ I 'HE LE\'EL of the blood iodine has been L\idel} recognized as a 
valuable diagnostic aid in differentiating th}roid from nonthsroid 
disease Consequent!} it becomes ot importance to determine whether or 
not blood iodine lalues ordmaril} de\nate from the normal in diseases 
other than of the th} roid gland iloreoi er, it is necessan to learn the 
degree ot de\iation as well as the nature of the pathologic states in 
which such -Lariations ma\ occur Too, an} abnormalit} m the lei el of 
the blood iodine m nonthsroid disease might suggest that the thsroid 
gland was either pnmanh or secondarih imohed 

In contrast to those im oh mg the thL roid gland, nonth\ roid diseases 
m general affect the basal metabohe rate less charactensticalh ^ and 
cten more seldom cause an increase or decrease of the blood iodine This 
was repealed b} an imesf^tion of representable pabents with one 
hundred and fifteen different nonth}roid diseases (tables 1, 3 and 4) 
MoreoA er, dei labons of aL erage blood iodine % alues from normal w ere, 
with one exception, increases (table 1) and were not necessanh 
accompanied b} an} apparent increase or decrease of the basal metabohe 
rate 

HEP'^TIC A.XD BILIARI DISEASE 

In 1 1 pabents w ith chronic cholec} sbbs, accompanied in all but 2 
b} cholelithiasis, the a^ erage blood iodine w as significant!} elei’ated, 
e\ en in the face of a normal a^ erage basal metabohe rate iloreoi er, 
the delation was commensurate wath that found m patients witli toxic 
goiter = (tables 1 and 2) The b\o lowest i alues for blood iodine in 

From The Department of Research Surgen of The Ohio State Lnnersiti 

Aided by a grant from the Comh Fund for Research ot The Ohio State 
Unnersiti 

1 Curtis, G :M , and Fertman M B (c) Blood Iodine Studies ATI The 
Basal Metabolic Rate and Its Relation to the Blood Iodine m ThtTOid Di=ea~e 
Ann Surg, 122 963, 1945 (h) IX The Basal Metabohe Rate and Its Relation 
to the Blood Iodine in Xon-TIn roid Disease, to be published 

2 Curtis, G and Fertman AI B Blood Iodine Studies AT An Ai^^ i= 
of the Blood Iodine in Tin roid Dnease Arch Surg 50 207 (April) 19-!^ 
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Table l~The Average Blood Iodine m Konlhyroid Disease Pins or Mvns ll 
Error Compared With Thai m Hyperthyroidism 


Clinical Diagnosis 

formal person® 

Diabetes mellitus 
Endocrine imbalance 
Pituitarr dwarfism 
\cromegaly 
Hirsuticna 
Hypopituitarism 
Froehhch s syndrome 
Addison s di ease 
ilongolism 
Obesity 

Menstrual disturbance 
Cbronic cholecystitis 
Mixed group of hypertensive conditions 
^ouhypert€n«iTe cardiac di^easL 
Aortic aneurssm 
Chronic nephritis 
Secondary anemia 
A.granulocyto®is 
Myelogenous leukemia 
Lymphatic Zeulemia 
Men 
\\ omen 

Hodgkin s disease 

Splenomegaly ol undetermined ongm 
Benign tumors 
Extrathyroid carcinoma 
Syphilis : 

Pulmonary tuberculosi® 

Tuberculosis of vertebra 
Cervical lymphadeniti® 

Empyema thoracis 

Bronchiectasis 

Sinusitis 

Mixed group of arthritic conditions 
Males 
Females 

Pelvic mflammatory di®ea«e 

Endocemcitis 

Oobtis 

Migraine 

Fatigue 

Functional disturbance 
Vagotonia 
Globus hystericus 
^eu^asthenia 
psycboneuro«i« 

Mental deficiency 

Epilepsy 

Allergy 

Tbyroglo «al fistula 

Hernia 

lYaclure® 

TOXIC nodular goiter 
Exophthalmic goiter 


Chromium Tnoxide 

Method Dry A®h Method 


i»o 

Micrograro®/ 
300 Co 

^0 

M ciogracs/ 

mcc. 

s> 

4S±02 

10 

U9^0S 

3 

4 5H;07 

3 

76-^03* 

3 

37^04 

1 

IQO 



2 

73 + 03 

2 

32±0l 



0 

3S±:04 




4 S±06 

0 

in ^ a 

e> 

6 2 ± 1 1 » 



2 

0 0±05 

2 

Z.6 



S 

lal±lS 

la 

43^:03 

4 

3±13 

G 

41±0a 

1 

1,2 

11 

70A;JOf 

2 

330 + 13 

3i 

1 d; 0 7 

34 

1 j 0 + ''4 

4 

44±04 

3 

13^ + 3^ 

2 

37±12 



2 

41±0o 

1 

9i 

3 

37 

3 

103+3^ 



2 


3 

41±0C 

C 

HO + ls 



2 

IQJ+Ii} 



} 

SC + 17 

2 

3^ i 0 0 



2 

41±09 



12 

37±04 

2 

S7 

2 

3 7 

4 

301 + 09 

» 

dG±I P 

■> 

3 ’ + 1 

i 

44^:03 

7 

1CU±36 



2 

Ha + 73 

2 

43:i:l4 

0 

lGl±ai 



3 

usxio 



3 

JOT*"" 

6 

9 

o3±09* 

4 1 ±02 

1 

1 

3-0 

3 

SZ±0G 

0 

3p Gi"" 

3 

5 

3O+0 ’ 
4 O-I-O 0 




3 

130 + 17 

2 G 

40-^01 

4 

92 + 1 ” 

2 

32±ft5 

1 

92 

3 

0 0 ^ 



s 

4 O-VO 6 

3 

32 C 

37 

to ±03 

2 

12 G+'’-^ 

2 

42±05 



3 

33±02 



4 

s3±ro 

0 

«3i3-S 

8 

39 + 03 

3 

6i±lA 

4 

29 

43 

30 + 02 

7 9 + O^t 
S3±0Ct 

2S 

Liii) 
r ±n 


* Significantly different from normal (chance® better than 20 to l) ^ 
f Hiirbly significantly different from normal (chances better than K*nsifd' 

t u Vot m 5 OTMitic p«t.ents In tbe chtomlnm trlosiae froup .r eni«l bT 
ttl'O recognized 
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tins group, both low normal, occurred m the 2 patients without 
cholelithiasis In the single patient with ohstniction ot the common duct 
the blood iodine was high hut neither exceeded all other let els in 
this group nor was to ant extent comparable wath the tremendous 
talues^ found b\ De Courct * 

EletaPon of the blood iodine in disease ot the liter or ot the bihart 
tract IS of. especial interest because of the important role the lit er pre- 
sumablt plats in iodine metabolism,’' a role relegated bt De Courct 
specificallt to the Kupffer cells® It has been shown that the iodine 
content of the bile is consistenth high ’ so high in tact, that this con- 


Table 2— r/ii 4- a age Blood Iodine laities ll Inch Differ Stgmficai ih from 
Normal Together smth Their Corresponding Basal Metabolic Rates 
Compared -iilh Those in Hyperthyroidism 



\vcrage Blood Iodine 
Chromium Trio^:ide 
Method * 


Arerage Basal M<*taboIic 
Dt Ash Method 
■ — - 

Clinical Dingno'i 

No 

— ■ ' ' 

Micrograms 

/lOOCc 

No 

Micrograms 
/ICO Cc 

No 

Normal persons 

39 

42 

16 

U9 

46 

Diabetes mcllitus 

2 

4^ 

3 

* 6* 

0 

Proehlich s s j ndrorae 
Chronic cholecystitis 

t 

U 

*0* 

o 

13 0 

0 

Syphilis : 

o 

d6 

2 


4 

Hypertension 

411 

U 

0 1 

U 

ITO-* 


Hales 

Females 

Arthritis 

4n 

Hales 

6 

9 2* 

1 

ISO 

6 

16 

11 

Ftemales 

9 

4 1 

1 

12^ 


Lymphatic leukemia 
Hales 

Females 

Toxic nodular goiter 

29 

7 Of 

2 

3 

2S 

102!t 

56 

15S* 

3 

54 

TA 

Exophthalmic goiter 

41 

o3f 

32 

17 7* 

iv 


—I 
— 15 
—2 
_<> 


—2 

-12f 


-74t 

-2bt 


* Significantly different from normal 

t H^hly slgnlflcantly different trom normal tnonde sronp al-O had arsenical 

, Two ol the 5 syphilitic patients in the chromimn tnonae btouij 

'"'’when there is a significant difference between males and females the two values are 
li'ted separately 


3 Our own observabons would lead us to think that these were w® r®®®" 

administration of iodine, most hkeh the gallbladder d\e wi its i„ conten 

of organicalh combined iodine. t. i . 

4 DeCourc}, J L Iodine Metabolism Normal and ■kbnorm^^_ Its Relation 

to the Reticulo-Endothelial Si stem Tr Am A Studi Goiter Do/, p 1 

5 Elmer, A W Iodine Metabolism and Thiroid Function London Oxford 

Lm\ersit\ Press, 1938, pp 190 and 194 . 

6 DeCourci, J L Further Studi of Blood Mine Oianges in Affections oi 

the Gallbladder, Surg, Gj-nec Obst 65 180 193/ 

7 (o) Libecap, I L The Iodine Content of Normal Human Tis ues s 

Ohio State Unnersiti 1942 (b) King, J D The Iodine Cont^t of the 

Normal Th>roid Gland Correlated wnth Its Histologi and the Iodine Consent ot 
Other Normal Bod\ Tissues Thcsi- ibid 1940 
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centration is second in the human body only to that in the thiroid gland 
and in the liair ^\'hen the Iner has been damaged, as in the hepatitis 
accompanjmg chronic cholecystitis or in certain other diseases the 
blood iodine has been noted to increase, often attaining lei els e\en 
higher than those found in patients with hyperthyroidism * De Courci 
obser\ ed a\ erage concentrations of iodine in the blood ranging to one 
hundred times the normal level in patients uith choleci stitiS and 
cholelithiasis, ^ also occasionally in patients with carcinoma of the Iner'*’ 
He found levels up to one thousand times normaP in patients vith 
obstruction of the common duct'* Lesser elevations uere noted in 
acute cholangitis,* in In drops of the gallbladder and in carcinoma of 
the gallbladder ■* De Courcy was unable to evplain vh\ the iodine 
content of the blood in patients with portal cirrhosis vas found normal ’ 
Different results were obtained bj' Cohn and Feldman, ivho could 
find no eleiation of the blood iodine level m 4 patients vath lanous 
diseases of the gallbladder and the liver From this and from the ob>:er- 
vation that carbon tetrachloride, a substance producing degeneraton of 
hepatic cells, produces no significant change in the blood lodme of 
rabbits, the) concluded that the functional relationship between the 
thjroid and the Iner is not expressed by the blood iodine leieP° 


CARDIOVASCULAR A^D RENAL DISEASE 
Imestigation of the blood iodine in patients mth In pertension, 
together uith the basal metabolic rate, is likenise of especial importance 
because of the occasional need to differentiate this disease from In per- 
thyroidism Unfortunatel} , m this study as veil as in others reported 
in the literature, it must be assumed that the clinical diagnosis of hipcr- 
tension without hi perthr} oidism was in ail instances correct 

The ai erage iodine lei el for ii hole blood, as n ell as the ha al 
metabolic rate, iias significant!) elevated in one group of 14 patients 
ivith hvpertension and h)pertensiie heart disease These lei els vere 
determined by the dry ash method ** {tables 1 and 2) In a subsequent 
group of 14 Inpertensiie patients, whose blood iodine was determine 


8 (a) Footnote 4 (b) Iodine Content of Blood m Choleeistic Disease Arch 

Surg 35 140 (Jul}) 1937 

9 De Courcy (footnotes 4 and 6) . 

10 Cohn, A, and Feldman S E The Relation Betiieen the Liur and 
Thjroid Gland I Blood Iodine as an Indicator of Lner Function m 

dUc%, and Curtis G V Blood Iodine Studies I The 
DeterminaUon of the Iodine Content of Blood, J Lab S. Qm ^ c 
Phillips, F J , and Curtis G M Blood Iodine Studies ^ 

Determination of Iodine in Blood, Urine and Feces Am J Chn 
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b\ the more recent cliromium tno\ide ovidation method,'- the average 
blood lodme did not quite reach the 5 per cent le\ el ot significance 

From the total group ot 2S patients with hjpertension there were 
m all 16 gnen a diagnosis of essential Iwpertension without cardiac 
disease Of the 16, onh 5 had elevated blood iodine values, and 
these were accompanied b\ basal metabolic rates ranging from plus 
5 to plus 19 The blood iodine was normal in the onh' 2 paaents wath 
malignant hv pertension, despite accompanving basal metabolic rates 
as high as plus 24 to plus 32 

Of the 7 patients with hjpertensive heart disease without decompen- 
sation, onl} 1 had an elevated blood iodine level, while 2 ot 3 wath 
hv pertension and congestive failure had increased blood iodine values 
On the other hand, in 7 patients with nonhv pertensiv e heart disease, 
5 of whom were rheumatic, there was no elevation ot the blood iodine, 
not even m the 2 patients with congestive tailure 

H}penodemia has been noted in essential hv pertension bv several 
inv estigators Occasionallv , blood iodine v alues as high as 100 
micrograms per hundred cubic centimeters hav e been reported 
Such a notable increase is pnmaril} suggestive ot iodine medication' 
rather than the presence of so sev ere a torm ot hv perth} roidism Ev en 
proponents of the existence of hvpenodemia in hv j>ertensioii expressed 
the belief that this increased blood iodine, vv Inch accompanies but 
does not parallel the deviated basal metabolic rate, indicates increased 
thjroid activity Others reported normal and also low normal lev^els 
of iodine in the blood,'"'*’ even in the face of basal metabolic rates as 
distinctly elev ated as those in h} perthv roidism '"’*’ The traction of the 


12 Matthews, X L , Curtis, G M, and Erode, W R. Determination ot 
Iodine in Biological Materials Refinements of the Chromium Trioxide Oxidation 
Alethod, Indust. &. Engin Chem 10 612 1938 

13 (c) t'eil M H, and Sturm A Beitrage zur Kenntnis des Jodstoff- 

vvechsels Deutsches Arch f Uin Med 147 166, 1925 (b) Paal, H 

trochemische Blutjodbestimmung, Klin M chnschr 14 1394 1935. (c) 

M , and Mobius, W Der Jod und Cholesteringehalt des Blutes m^einen Bezie- 
hungen zur essentiellen Hipertonie, ibid 13 1349 1934 ( ) - o lus , an 

Xolte, F A Verhalten von Grundumsatz und Blutjod bei Tin reotoxiko=en, 
Ztschr f klin iMed 128 174 1935 (c) \ ergleichende Blutjoduntersuchungen 

bei trockener und feuchter \'eraschung Biochem Ztschr 253 2/a 19 j_ (/) 

Curtis, G M Cole, V V, and Phillips F J The Blood I^me m Thiroid 
Disease Tr Am A Studv Goiter, 1934, p 142 , M est J Surg 42 -oa 
Curus, G M The Iodine Relationships of Thvroid Disease, Surg Gmec. S. Obst 

62 365, 1936 , ^ ^ 

14 Lohr, H Beitrage zur Kenntnis des Jodstoffwechrels I Blntjodstudien 
unter phi siologischen Verhaltnissen, Arch t e.x-per Path u Pharmako! 180 

332, 1936 , „ „ 

15 (a) Lohr» (b) Turner K B , De Lamater A., and Providence ft D 
Observations on the Blood Iodine I The Blood Iodine in H^Itb m 
Cardiorenal Disease and in Leukemia, J Qin In\eitic:ajon 
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blood iodine insoluble in acetone or ^^ater appears to be a more reliable 
criterion than the whole blood iodine in the differentiation of hiper- 
thjroidism from hypertension, since in clinicall) euthiroid hipertensne 
persons it is low normal to even subnormal 

Some have found the blood iodine increased in congestne heart 
failure while others reported normal values in this disease ‘ Ki'^di 
found the range of blood iodine values in nonhypertensn e heart disease 
of larious sorts to be normal in patients with derated as well as m 
patients w ith normal metabolism Low blood iodine ralues, accompan) 
ing normal metabolism and serum cholesterol lei els, hare also been 
encountered in nonhjpertensiie heart disease, even when attended b\ 
congestne failure*-*’ Perhaps the occurrence of normal and Ion blood 
iodine in some patients with congestive failure may be explained in 
part bi the therapeutic management of these conditions with digitalis, 
tor on digitalization in the presence or absence of cardiac disease, 
hipertension or hiperthyroidism, a sharp drop in the blood iodine ma\ 
ensue 

If renal function is sufficiently disturbed, a decreased unnan 
elimination of iodine ivith increased retention of iodine in the blood might 
be expected An elevated blood iodine has been reported in renal failure 
We hare found the blood iodine increased in 1 patient with anuria, 
who, howeaer, also had hypertension and arteriosclerosis On the other 
hand, the blood iodine as well as the basal metabolic rate mav be low 
in renal disease without renal failure, as reported m 3 patients with 
glomerular nephritis,*-*’ or normal, as observ'ed in 3 patients in our 
senes (table 1), 2 wnth chronic glomerular nephritis and 1 with chronic 
p) elonephntis 


BLOOD Dl SCRASIAS AND DEGENERATIVE DISEASE 

We could find no significant increase in the average blood iodine m 
9 patients with myelogenous leukemia, despite a greath elesate 
basal metabolic rate**’ (table 1) Nevertheless, vanation m the m i 
ridua! blood iodine values exceeded normal A considerable eleiation 
of the blood iodine accompanjung an increased basal metabolic rate w T’ 
encountered in 2 males with lymphatic leukemia (table 2) n one 
of these patients both the blood iodine and the basal metabo ic rae 
declined to wnthin normal limits two and one-half }ears o owm 


16 DaMSon, R A , Zollinger, R W, and Curtis G M The 

of the Blood Iodine I Findings in Patients with Normal Thiroi « 

vith Hj-pothyroidism, J Lab & am Med 27 643, 1942 ,l,„n.r-intcr 

17 Kisch, F Ueber des Verhalten des Blutjodspiegcls Krei 
^^len Win Wchnschr 47 1317, 1934 

18 Baldau, L K, and Pincussen, L Untersuchungcn 
Bromgehalt des Blutes Khn Wchnschr 9 1505 1930 
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splenectonn Incrcise in tlie a\erage basal metabolic rate of 3 teinales 
\Mth hmpliatic leukcmn ^\as moderate and was not accompanied b\ an\ 
ele\ation ot tlie blood iodine The significant difference m the a\erage 
blood iodine \alues ot the males and females with hmphatic leukemia 
(table 2) ma\ ha\e been due to \anous factors, such as the therapeutic 
management of the disease, chroniciU ot its course, and the a%erage age 
of the males and females The lowest blood iodine in the 5 patients 
with hanphatic leukemia occurred in the onh patient wath the acute 
disease an 11 a ear old jnrl whose basal metabolic rate, nea ertheless, 
exceeded that of the other 2 females The blood iodine in one male aaith 
an aleukemic 1} mphosarcoma was, as in the patient aaith acute leukemia, 
found to be normal (table 4) In 2 other cases ot la mphosarcoma ha-per- 
lodemia has been obsera ed 

Eleaation of the blood iodine in lamphatic leukemia often so definite 
has preaiousla been reported"'^ On the other hand, a normal blood 
iodine has been found in maelogenous leukemia K B Turner and 
his associates found the blood iodine eleaated m 7 of 17 patients aaith 
Ijmphatic leukemia and abnormalla loaa in 9 ot 12 patients aaith maelog- 
enous leuk.emia The remainder had normal blood iodine aalues^''*’ 

We observed no significant deaiattons in blood iodine m the other 
instances of blood disease under ma estigation, including 2 cases ot 
Hodgkin’s disease, m aahich an eleaated level ot iodine m the blood 
sometimes occurs,'^’ 2 of splenomegala of undetermined ongin 2 of 
agranuIoc}'tosis and 3 of secondara anemia (table 1) The blood iodine 
■was high normal in 1 patient aaith polj cj’themia a era (table 4) and 
in 1 aaith pernicious anemia (table 3) \ eil and Sturm observed that 

in pernicious anemia the blood iodine ma} become greatl} increased 
dunng the stage of remission and subsequent!} decrease to normal or 
even subnormal dunng an acute cnsis 

The average blood iodine was normal in 12 patients aanth aanous tape* 
of nonmahgnant tumors, in 6 patients aaith caranomas and in 1 with 
osteosarcoma (tables 1 and 4) In none ot these patients was there 
demonstrable inaolaement of either th}roid or liaer With the possible 
exception of the blood iodine in caranoma of the ha er,®^ the blood 
has been generall} found to be normal in cancer of nontharoid tissues =- 


19 Turner, K B lIcA.Ipin K R, and DeLamater A. Blood Iodine in 
Leukemia, Proc Soc. Kxper Biol &. Med 39 55, 1938 

20 (a) Veil and Sturm (&) Curtis (c) Turner DeLamato and 

Province isb (d) Turner Mc-Mpm and DeLamater v® {t') Curti- G 
Davas, C B , and Phillips, F J Significance of the lodme Content oi Human 

Blood, J ^ M A 101 901 (Sept. 16) 1933 

21 Turner, DeLamater and Provnnce.«» Turner McAlpm and De Lainater 

22 Fovvvveather, F S The Iodine Content of the Blood ot PaUents Suffer- 
ing from Cancer, Bnt J Exper Path 11 400, 1930 (6) Kato, S Bliitjodsp ege 

bei einigen chirurgischen Erkrankungen mit besonderer Berucksichugvng de' 
Kropfe, Tohoku J Exper Med. 29 442 1936 
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In 1 patient iMth osteitis deformans the blood iodine, analized b) 
the dry ash method/^ was found to be considerabh eleiated (table 4), 
•nhile in another patient i\ith this disease, whose blood iodine Mas 
determined by the chromium tnoxide method,^- it Mas considerabh 

Tabi£ 3 — The Blood Iodine in Single Instances of Nonfhyroid Disease Detenmihd 
by the Chromuim TrJonde Method'^- 


Climcal Diagnosis Age 

Rbeinnatic fever * 49 

Eczema 10 

Arf^nosderosi*? G9 

Spma bifida 49 

RiDgxronn S4 

Sebaceous cyst of necX 16 

Dermatitis «eborrheica 39 

Prolapsed uterus 47 

Pernicious anemia 76 

Cystocele and retroceie 30 

Underfreight 10 

Hyperparathyroidism 22 

Subacute bacterial endocarditis 36 

Elephantiasis cruri<5 32 

ifyoeitis fibrosa 4i 

Malnutrition 29 

Padiculitis 33 

Aortitis 4» 

Cystitis SO 

Duodenal ulcer $Z 

Hypoparathyroidi«nn 31 

Undeccended testis 21 

Chronic ulcer of leg 4S 

Osteomyelitis 13 

iTiti® 33 

Thyreoglossal cyst 45 

Osteomalacia 27 

Influenza 59 

Mvasthenia gravis 34 

Eibrous aiil.yIo«i& of mandible pO 

Appendicitis 16 

Gastroenteritis 23 

Brucellosis 53 


0 teitie deformans 


Blood 



Iodine 

Basal 

Dnratioa 


3ficrograni«/ 

Metabolic 

of 

Sex 

100 Cc 

Bate 

Symptoms 


■Iboveiormal + tbeas d Unit* 

T 

17 3 

tIO 

3fvl 

F 

S 3 

+ 8 

10 rr 

F 

S3 



F 

SI 

— 1 
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reduced (table 3) The high blood lodme occurred in a ina ^ ^ 
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fLale Mith sjmptoms of only fire jears’ duration In 

basal metabolic rate uas elevated These ^ deductions on 
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iiidnidiial \ allies alone Siicli nm not be representatne ot the iihole 
group especialli since tlicre nia\ be considerable aariation ot the blood 

TvIelf 4 —Tin Blood lodti c m StnaU It stances of A onthyroid Disease Dctcn, ti ed 

b\ tin Dr\ Ash Method 


Clinlcal DIagno«I 

Cystic arachnoiditis f 
A.cute 'oroflbnnous plcuris} 
Otcitis dtforninns 
Chronic bronchiti 

■Polycythcmn a era 
^rteno cKrotic tancreno 
Hyp* rpituitansin 
I-yinphosarcoma 
Internal hydrocephalus 
Hypo orananl m 
Osteosarcoma 
Elephantiasis cruri® 

■Abnormal growth 
Endocrine InsuJSciency 
Euptured meniscus 
Myasthenia 

Ovarian degeneration microcytic 
Idiopathic scoliosje 

Bronchopneumonia 
Cerebral concu««ion 
Cerebral embolus 
Glycosuria 

Tiiromboangiitis obliterans 
Chronic ton«iIlitis 
Osteomyelitis 
Harelip cleft palate 

Arterio sciero sis 
Bladder stone 
S’ciatic neuralgia 
Beformity of sternum 
Bnodenal ulcer 

Hypogonadism 
Hypenn«ulinism 
Solitary bone cyst 
^eurodermatitis 
Tuberculosis of breast 
Bone dyserasia 


A jA ^ Two times the standard deviation 
T ioaized poppyseed oU 40 per cent wa® injected m *T)inal canal 
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iodine m any gii en disease, depending on assoaated pathologic conditions, 
particular!} of the thi roid gland, and the type of medication prei loush 
omplo} ed, as m ell as i arious other factors 


NOXTHYROID EXDOCRIXE DISTURB-IXCES 
Our data on diabetes mellitus further illustrate the t}pe of lanation 
One might find in the blood iodine in am giien disease Ti\o groups 
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of 3 patients each ^\ere investigated separate!}, because of a difference 
in tlie analytic technic emploved for each case In the more recent 
group the average blood iodine was normal (chromium triovide method), 
whereas in a previous group (dry ash method) the average blood iodine 
was significantly reduced (tables 1 and 2) The average basal metabolic 
rates were normal in each group 

A lowered blood iodine in diabetes mellitus is consistent with the 
disputed hypothesis of a specific antagonism betvv een the thv roid and 
the pancreas In keeping vv ith this h} pothesis the insulin treat- 
ment for hv perthyroidism has been attempted The rationale of this 
therapy obtains some biochemical support from the observation that 
administration of insulin maj' result in a decrease in the blood iodine ‘ ’ 
The inference might also follow that a low blood iodine occurring in a 
diabetic patient could be a result of insulin therapy 

High variability of tlie blood iodine in diabetes has been noted b\ 
R G Turner-® In 13 “inpatients” and 54 “outpatients” with dnbetes 
mellitus, ov^er one third of the total 67 had subnormal blood iodine and 
almost another third had increased blood iodine values This distribution 
of blood iodine lev'els in diabetes may parallel a similar distribution of 
the basal metabolic rates in this disease 

The unfractionated blood iodine was normal in small groups witb 
pituitarj' dwarfism, acromegaly, hirsutism, h} popituitarism, Addi'ons 
disease, “endocrine imbalance,” mongolism and menstrual disturbances 
(table 1) and m single patients with other endocrine disorders, includinj; 
hypoparathyroidism and hyperparath} roidism, h}perpituitarism, varving 
forms of hypogonadism and hyperinsulinism (tables 3 and 4) There 
were tw'O exceptions The blood iodine was elevated in 2 patients will' 
Froehlich’s syndrome (tables 1 and 2 ), despite a low but not significant!} 
reduced average basal metabolic rate It was increased in 1 patient with 
polyglandular dysfunction designated as “endocrine imbalance (column 
“Dry Ash lilethod” in table 1 ) 

Elev'ated blood iodine has been noted in the earlv stages of ncro 
megaly On the other hand, in 2 patients included in this studv v it i 


23 Shepardson, H C, and Wever, G K Jfj-xedema and Diabde, McHiW-i 
w Ith the Report of a Case, Internal Clin 4 132, 1934 

24 (o) Veil and Sturm ”•> (b) Lawrence R D Four Caws of xopiti 

mic Goiter Treated with Insulin, Brit M J 2 753, 1924 i,, i n a 

25 Turner, R G Iodine Content of Certain Pathological j ''O' 
Goitrous Region, Proc Soc Exper BioJ & Med 29 1294, 1932 

26 Boothbv, W M, and Sandiford, I Summarj of the 
Data on 8,614 Subjects with Especial Reference to the 

EsUmaUon of the Basal Metabolic Rate, J Biol Chcin 51 / , " p jj 

27 (a) Perkin, H J Lnpublishcd data (l>) Jj J ' 

The Level of Iodine in the Blood, Arch Int Med 55 S82 (Afav) 19 
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acronKgaI\ present as long as tle\en and nineteen \ears, tlie blood iodine 
uas normal ]\IorLO\er, the aLromegaU in 1 ot these patients was accom- 
panied b\ dialxites msipidns, a disca'=e in wliicli Blotner has obsened an 
increased excretion ol urnian iodine and a gtneralh low normal blood 
iodine both of which conditions ma\ Ix; altered b\ the administration ot 
posterior pitiiitar\ 

CIRTMX IXrLCTIOLS DIsE\SES 

In most ot the mtcctioiis diseases included m this series, we obsereed 
no significant eleeation of the blood iodine There were two exceptions 
One was a group ot 5 patients with s\phihs (tables 1 and 2), among 
whom there was no record of iodine medication Howe\er, 2 of the 5 
patients also had hepatic damage (table 1) which ma\ ha\e contnbuted, 
at least in part, to the increased aierage blood iodine Xormal -=*’ as 
w ell as ele\ ated iodine le\ els ha\ e been reported in s\ philis 

A second group m which the aierage blood iodine was increased 
consisted of 6 males with \arious tipes ot artiiritis Their blood iodine 
was found to differ significant!} trom that ot 9 females with arthritis 
(tables 1 and 2) This difference in the a\erage blood iodine ot males 
and females could not be attributed to a difference in the average basal 
metabolic rate, which was normal in either group or to a difference 
in the at erage age of the patients or to the duration ot stanptoms Other 
factors, howeter, mav be intoKed, such as a difference in pretaous 
medication or in the relatn e preponderance ot a certain twpe ot arthntas 
in each group The tw o highest blood iodine \ alues w ere tound in 2 of 
the 3 patients w itli artlintis due to Neisseria gonorrhoeae both males 
and 1 with accompan}ing s}phihs In both ot these patients the eleiated 
blood iodine dimimshed after tei er therapi to normal le\ els 

The ai erage blood iodine i alues of 11 patients with pulmonan 
tuberculosis (table 1), as is apparenth also true ot the urman iodine 
in this disease,='’ w as found to be normal Similarh , the blood iodine was 
normal in 2 patients with tuberculosis of lertebra (table 1) in 1 with 
tuberculous cerncal h-mphademtis and in 1 with tuberculosis ot the 
breast (table 4) Nei ertheless, an increase in the blood iodine has been 
reported m certain forms of tuberculosis Except tor the blood iodine 
of 1 patient witli chronic bronchitis and of 1 wath acute serofibnnous 
pleurisy (table 4), the le^el was found to be normal m patients wath 
other respirator}"^ diseases, including sinusitis bronchiectasis (table 1) 
and bronchopneumonia (table 4) The blood iodine was normal in one 
patient with chronic emptema but eleiated m another who had accom- 
pan\ ing psoriasis 

28 Blotaer, H The Amount of Iodine in the Blood and Urine in Patient^ 
With Diabetes Insipidus, Am J M Sc. 203 /OS, 1942 

29 Klassen, K P , Curtis G M and Hancock, R. The Lnnaia Iodine 
>n Pulmonan Tuberculosu, -tm Res Tuberc. 42 376 1940 
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In a patient mth c 3 -stic arachnoiditis, the high blood iodine noted 
(table 4) might be explained as a sequel to spinal injection of iodized 
popp\seed oil 40 per cent, although this had been performed “a long 
time ago ” In a patient iiith rheumatic feier of three neeks’ duration, 
the increased blood iodine (table 3) ^\3S more likelj due to Inper- 
thyroidism, eien subsequent to a subtotal thjToidectomj ti\o months 
prei loush for to\ic nodular goiter, than to the presence of acute infection 
In another patient nith subacute bacterial endocarditis of fiie months’ 
duration, the blood iodine was normal (table 3) 

The occurrence of h\ periodemia in se\ ere infections and in septicemia 
has been reported Kato found that ivhile the blood iodine mi\ be 
elevated in acute pvogenic infections and in spontaneous gangrene, it 
tends to be nonnal in chronic pj ogenic infection On the other hand, 
in 5 cases of acute fe\er ^^e^l and Sturm found a fall rather than a n'c 
in the blood iodine level They thought tlus might be due to an increase 
in the tissue requirement of iodine, as ivell as to an increase in the 
urinar} excretion^®* Fashena could find no eleiation of the blood 
iodine lei el in i arious infectious diseases of children, including broncho 
pneumonia, mastoiditis, otitis media, pjehtis and cenical adenitis “ 


CL TANEOUS DISEASES 


It has long been the clinical impression among dermatologists that 
iodides hai e a tendencj to cause exacerbation of acne as w ell as produce 
acneform eruptions Further support of this idea has not been adduced 
from studies on the blood iodine Thus, Traub and Emmet reported 
a normal blood iodine leiel in 45 patients with acne lulgaris Brill 
and Goyert could likewise find no increase in the blood iodine in 10 
patients w ith eczema nor in 88 patients w ith various other dermatoses 
The iodine in the skin was found to be increased to about four to fne 
times normal in 2 patients with dermatitis herpetiformis This wis 
correlated with a slight increase in the blood iodine Honeier, 6 other 
patients with this same disease had eleiation of the iodine lei el 
in the skin nor in the blood On the basis of their in\ estigations, ri 
and Goiert concluded that there is no definite relation between the oo 
iodine and the dermatoses, w'hich are often accompanied b\ a ‘ 
si mpathetic nen ous sj stem 

JoTc^s, Cole and Phillips Curtis Curtis, Dans and Ph'lhp 


A Study of the Blood Iodine in Childhood, J Chn hus i 


Kato ==>> 

31 Fashena, G J 

rUkE?. »d E„„e^ R o( ft,-. - »h A™ ' 

Arch Derinat &. Siph. 41 506 (March) 1940 , t 

33 Bn!!, H, and Goiert, K. Blutjodanabscn bei Haul ran ^ ^ 

Beziehungen zum legetaUien Ken ensj stem, Arch, f Derma 
1940 



CL RTlS-rnRTM I\— BLOOD IODI\E STUDIES 


553 


\\ c lia\ e insufticiciit data to draw am conclubions w ith respect to 
the blood iodine in cutaneous diseases Howe\er, it ma^ be of some 
significance tint in the few instances of a cutaneous disease under 
nn estigation (table 3) with the exception ot that ot neurodermatitis 
(table 4), the indnidual blood iodine \alues were elerated These 
diseases, each represented b) a single patient, are eczema, ringa\orm, 
sebaceous c\st of the neck and dermatitis seborrheica The basal 
metabolic rates were within normal limits"* ranging from minus 11 to 
plus 12 per cent In 1 patient with empicina ot six \ears duration, 
with associated psoriasis the blood iodine was greatlj ele\ated being 
almost twice as high as that in another patient with an uncomplicated 
enipienia ot two \ ears’ duration 


PS\CHIC AND NERVOLS DISTLRBWCES 


^Ve noted no significant tanations ot the blood iodine in am of our 
patients with psjcliic or nenous disturbances These included chief!} 
19 patients with ps} choneurosis, 9 with neurasthenia and 30 with 
“functional” disorders (table 1) In 3 patients wuth ^agoto^la (table 1), 
we found a low normal blood iodine which was accompanied in 2 of the 
3 by low basal metabolic rates of minus 20 and 29 per cent The latter 
was the aierage of three determinations made on three different occasions 
within a period of six months During the six months the basal meta- 
bolic rate of this patient, as well as the blood iodine, steadih declined, 
the blood iodine to half its original normal lalue 

Veil and Sturm reported a lowered blood iodine m patients with 
^agotonla Perkin and Lahev maintained that the blood iodine leiels 
in normal persons of a \ agotonic t\ pe fall wnthm the low er normal range, 
w hereas they he w ithm the upper normal range in those ot a si mpathi- 
cotonic t}pe2''’ The blood iodine ma} be increased after stimulation 
of the nen ous si stem or on the injection of epinephrine The 
subcutaneous injection of epinephrine apparently has no effect on the 
blood iodine of hjperthyroid patients, but will cause a rise m the organic 
fraction” of normal persons 

Neustadt and Howard haie observed tliat among the psichoses the 
blood iodine level deiiates from the normal only among the fnie manic- 
depressiie tjpes, being high in the manic group (47 patients) and low m 
the depressive group (30 patients) There is a close parallelism betw een 
the level of the blood iodine and the manic-depressn e changes in mood, 
but no parallelism between the blood iodine and cliange in motor excite- 
ment of these patients On the other hand, the blood iodine is remarkably 
constant in patients with dementia paraljlica, paranoia or schizophrenia. 


34 Gutzeit, K., and Parade, G W Blutjodstudien XI Die Bee.nflussmig 
der Blutjodv erhaltnisse durch Adrenalin, Ztschr f klin ^ e 
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e^en despite changes in mood K B Turner and his associates cmild 
find no ele\ ation of the blood iodine in 6 neurotic females 


SbilMAKi 


The iodine concentration in the whole blood of representatu e patients 
nith 115 different nonth 3 roid diseases ^^as determined The findings 
are presented tabulated and discussed A re\ne\v of the pertinent 
literature is included 

It should be remembered that the groups studied uere small and 
thus our results maj' not signif}' the general trend of the blood iodine 
leads in the disease, but rather tj'pes of variation which ma\ occur 
Moreoaer, it cannot be implied at this time that these aanations are dm 
to the disease itself rather than to other concomitant factors 

The aaerage concentration of iodine in whole blood was found to be, 
aaith feaa exceptions, consistentlv normal in patients with nontharoid 
diseases A'ea ertheless, there are those instances in which certain patho 
logic processes maj' be associated aaith an increase of the blood iodine 
These merit further ina estigation They include, more so in this stiida , 
choleca stitis aaith cholelithiasis, and less frequently, essential Iniicr 
tension and hapertensiae cardiac disease High elea'ations maa some- 
times occur m patients aauth Ijmphatic leukemia, and these are acconi 
panied ba increased basal metabolic rates In some instances, for 
example in essential hypertension, a high lead of iodine in the blood 
ma)’’ perhaps be due to the tape of medication or to an accompanaing 
thyroid ina ola ement 

Abnormal increase and even decrease in the blood iodine nn\ ahn 
occur in patients aanth certain other nonthyroid diseases These ob^er 
a^ations are especiall) difficult to eaaluate oaaing to the scarcita of 
available data Among such diseases are only a feav of the many non 
thy roid endocrine disturbances, certain infectious disorders and pOs'iliK 
although questionably, certain diseases of the skin 

We found little eaidence of ana deviation from the normal oi tin- 
average iodine lerel in whole blood in certain diseases ot a ps'cliic or 
neurogenic character This was likewise true for myelogenous leukeinn 
and for neoplasms, both benign and malignant, of neither tlnroid nor 


hepatic origin „ 

In the nonthyroid diseases in which an ele\ation of the a\cn? 
of iodine in the blood occurred, an increase in the basal nieta lO ic ra 


was not always apparent 


35 Keustadt R-, and Howard L G Fluctuations of Blood lo-Imf m C 
Psschoses, -Vm J Psvchiat 99 130 1942 



CONGENITAL HYPERTROPHIC PYLORIC STENOSIS 


CLEON A NAFE M D 
INDIANAPOLIS 

/’OXGEXITAL In pcrtropliic p\lon(. sttiinsis the most common 
condition requiring surgical treatment in the intant Although it 
"as first described b\ Fabricus Hildanus in 1627, intelligent interest 
in the abnornialit} did not de\elop until 1SS7 when Hirschsprung ga\e 
a consincing description of the disease The application ot surgical 
measures to its correction dates back to 1892 when Cordua, ot Ham- 
Lurg, pertonned jejunostom} unsuccesstulh Subsequentlt -various 
operative procedures were tried gastrojejunostomv being the operation 
most commonh emplov ed This carried a disturbing mortalitv ot 

approximate]} 50 per cent In 1907 Pierre Fredet pertormed what 
amounted to a Heineke-AIikulicz pvloroplastv in 2 cases In 1911 
Rammstedt when contronted with unusual difficultv in closing the 
muscle in that t\pe of operation sutured the omentum over the pro- 
truding mucosa, with successful results Thus, p\ loromvotomv which 
IS now empIo}ed, was evolved somewhat bv accident and necessitv 
Eaen though the operation is simple and almost toolproot the 
results are so gratif}ing, and at times spectacular that the surgeon 
usuallv takes great pride in its successtul accomplishment Although 
cases of this anomalv are now seen rather commonh I thought it might 
be of interest to this group of general surgeons to discuss the experiences 
ot mv colleagues and mv sell w ith a senes of 129 intants on w horn opera- 
tion has been performed dunng the piast tw entv -lour v ears 

jMv interest in tins problem has been stimulated bv Dr R R Hippen- 
steel, a pediatrician m Indianapolis, who concluded earlv in his practice 
that this was a surgical condition and gave up the long tedious course 
of medical management, then too otten emplov ed He insisted then 
as now, that intants with this anomalv were best served bv pv loro- 
mvotomv when the diagnosis was once established A majontv ot the 
intants m this senes were his private patients and because of mv 
interest m this problem the senes includes patients referred bv a num- 
ber of other pediatricians Twentv of the patients were operated on 
in the charitv hospitals , the other 109 were private patients All these 
patients were cared for in cooperation with a pediatrician The care 
of the intant is so different from the care ot the average surgical patient 

R^^he F.fU-Fourtli Annual Aleeting of the tVenern Surgical A^soc.aUon 
^remphis Tenn Dec 6 1946 
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that I beheve the pediatrician should play a prominent role m the care 
ot all infants requiring surgical treatment The problems of diasmosis 
preoperative preparation and postoperatue feeding of these babies vere 
directed for the most part by pediatricians The obsenations e.xpre«ed 
here include the views of those associated vith me in the care ot tlie.e 
babies 

ETIOLOGIC FACTORS 

Little is known of the cause of this condition, but it is generalh 
agreed that the tumor develops before birth and that tlie on=et of 
S3'mptoms occurs when spasm and edema are superimposed on partial 
obstruction It occurs predominant!}' in the male and in the first bom 
In the present senes there were 109 males and 20 females, a ratio ot 
5 5 1 Approximate!}' one-half the patients were first;bom children 



1 3T Child 

2 ND Child 

3 RD Child 

4 TH Child 

Family I 

HOflUAL ■ 

■ 

NORMAL ■ 

• 

Family 2 

NORMAL • 

■ ■ 

(dr montoomehy's case) 

Family 3 

■ 


{maternal UWCLEI CASrRO- 
JEJUNOETOMY TOR STENOSIst 

Family 4 
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NO OTHER CHILDREN 

Family 5 
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NO OTHER CHILDREN 

Family 6 
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■ 

NO OTHER CHILDfiPI 

Family 7 
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■ 

NO OTHER CHILDREN 

Family 8 
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■ 

NO OTHER CHILDREN 

Family 9 
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NO OTHER CHILDREN 


Fig 1 — Hereditj as an etiologic factor in congenital pjloric 'tenon' as 
illustrated bj its occurrence in more than 1 sibling — each of nine , I 

this chart, affected bojs are indicated b> black squares, affected girls, bj b 
circles, and twin boys bj two black squares 


but Since families of private patients are small it is difficult to 'tatc 
that this incidence is of much significance 

Heredit} seems to be an important etiologic factor In this scric- 
there were 6 instances of 2 affected members m one famib In I ca 
these were the first 2 boys of the family, in the fifth case the o er 
patient vas the first-born male child and the other was the 
child, a girl In the sixth case the older was the secon n 
the younger was the fourth child, a girl One patient ^ 

born male infant, whose mother’s brother, a first-born 
successful gastrojejunostomy for stenosis m Cincinnati in ly 


Another male infant w ith stenosis had an older si-te 


V ho had "'ll 
nn! 


Avnouiei iiiaiu -- „,tt,niit 'tircic 

the s}mptoms of a stenosis, with which she had ''"J, [j,,,, 

mtenention, although not too well She had aomitcc g 
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slie ^\ab Zy, ^c^rs of age and \\ab a inil cliild We telt that she 
undoubtedI\ Ind Iiad a partial stenosis Rcctnth, I saw twins not 
identical, wliicii were operated on b\ Dr W F ^lontgomen on the 
same da\ for stenosis 

Cocka}ne and Penrose in London studied this problem in 212 
cases and concluded that the undcrljing cause ot congenital pi lone 
stenosis is the possession of a pair ot abnormal genes, one recened trom 
each parent Tliei stated that should the recipient chance to be a 
boi and the first bom he will .almost certainh haie this abnonnaliti 
A. subsequent child or an\ daughter, e\en though she is the first bom. 
Is more hkeh to be normal than aftected Thei stated that the chances 
ot the second child’s being affected is not more than 1 in 20 


DI \GNOSIS 

The simptonis usualh mentioned are projectile lomiting, constipa- 
tion, gastric contraction waies, loss of weight delndration and a pal- 
pable tumor Ot these, projectile lomiting and gastric contraction 
Wales are, in our opinion, the most important Although some authors 
haie stated that thei can feel the tumor in almost all cases, we felt it 
in less than 50 per cent of our patients and doubt w hether it can be 
telt in a majoriti of babies when thei are in a tair state ot nutribon 
Since the tumor can be felt in onli a small proportion with am degree 
ot certaint} , w e doubt the adi isabiliti of repeatedl} disturbing the bab\ 
bj the manipulations required to find it Usualh, about the second or 
third w eek the babi starts to spit up a small amount of its teedings and 
at a tariable time later begins to haie real projectile lomiting Then 
in the epigastrium, especialh after the feedings, strong gastric waies 
appear, passing from left to nght These otten cause the intant pain 
and usuallj are followed shortl> bj lomitmg The babj is then placed 
on Sauer’s tliick cereal ^feedings ^ for at least fort} -eight hours ar 
biturates ma} be used as a sedatne, and atropine has been emploied 
occasionally If the infant continues to \omit the greater portion ot its 
feeding and has the characteristic gastric contraction waies the diag- 
nosis is established A danger of the thick cereal feeding is at i 
there is still an obstruction the bab} is dehidrated rapidh an ecomes 
a poor risk if surgical intenention is delaied too long Theretore, the 
child must be watched carefulh \Vhen we ha^e been in doubt we 
haie sometimes submitted the bab} to a roentgenologic examination 
with a thin barium sulfate meal It is our conclusion tliat this is not 
^ery helpful On a few occasions the roentgenologist did not discover 
a stenosis when it was present, and on others he made a d.agn^s 
of stenosis when the condition was p}lorospasm Aloremer, it is d fti- 

~~T7;;norniuIa .s as follows Skimmed mdk 9 ounces water 12 ou-ice= 
farina or rice flour, 6 teaspoons dextrimaltose a ounces 
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cult to remote the barium sulfate from the stomach, e^en hwe 
adding to the hazards of aspiration of this material i\hen the hbi 
\ omits Few babies now are given a banum sulfate meal 

The most difficult problem is to differentiate this condition iroiii 
pjlorospasm In p 3 dorospasm the lomiting is not so persistent and 
mai be intermittent The child does not become dehi drated or io e 
eight so rapidly and seems tenser Yet I must confess that e\en with 
eier}' diagnostic aid, including the roentgenogram, I ha\e operated 
on a few babies, both in charity and in prnate hospitals, in whom no 
stenosis or other surgical pathologic condition was present In seuni 
cases the roentgenologic diagnosis was conclusiie, with almost complete 
retention ot the barium sulfate after four hours Although this tact i' 
seldom reported, I am certain that eeeri surgeon operating often inr 
this anomaly will encounter about 1 case in 20 in which no stenosis is 
present In such cases I ha\e dilated the pjlorus well and the hilncs 
have usually improved, although not so spectacuIarU as those with tnic 
stenosis The average age of the infants with stenosis, at the time nt 
operation, was between 5 and 6 weeks The }Oungest babi was 13 da\ 
and the oldest 5 months of age 


SLRGIC^L PROCEDURE 


The babi is prepared for operation bj gning it subcutaneous injee 
tions ot isotonic solution of sodium chloride, 10 cc per pound (45 Gm 1 
ot bod\ weight eaery eight hours as indicated These are usualli gwtn 
while the baba is under obsenation, when he is taking the thick cercil 
Y hen the babi is in a poor state of nutrition, he is giien simihr amount 
of blood in one or more transfusions In recent lears, the bahiC' art 
m better condition and fewer need transfusions If the babi ha' had 
a barium sulfate meal recentl), the stomach is laiaged with a 'imll 
tube before operation I haie emplojed general anesthesia m apjirn\ 
imateli 85 per cent of the babies but have used 0 5 per cent procaine 
hi drochloride b)" infiltration w ith babies w ho are considerabh nn' cr 
par and are poor surgical risks When local anesthesia is uscd 1 grain 
(0 065 Gm ) of phenobarbital is gnen rectalh one-halt hour jcK e 
operation as a sedatii e and a sugar teat is used to pacii) * . 

during operation For general anesthesia, I almost alwais u c d 
but in 8 cases Dr F A Thomas, duel anesthetist at St \ inctnt s ' ^ 
pital, has gnen ciclopropane He states that he has 
100 intants ciclopropane for larious surgical procedures anc is e 

astic about Its use I much prefer ether but hai e permitte r 

to use ciclopropane because of his skill and liis ent usia 
these few cases it has proied to be a leri satisfacton anes i^ 

The actual surgical procedure is simple but there ^ J 

which I consider important The babi should ,,, ,,, cW, ’ ! 

board and prepared as the anesthetic is started e 
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be as short possible and onl\ «tiRicicnt in amount to (|iiict the hab\ 
A suction niachine slioiild al\\a\s be in tlie iiands ot tlic anesthetist to 
preieiit am a‘^piration oi \onnted nnttrnl jnrticiilarh when tlic patient 
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I'l? 2 — Longitudinal section of the stomach m a cact oi congenital p\Ionc 
stenoai« ^howincr the abrupt manner in which the tumor ends at tht du denum 


Fig 3 — Dnision of superficial la\ers b\ sharp i- ection 

bas had a barium meal e almost lost a babi when this precaution 
bad been o\erlooked I ha%e tried other npes ot incision, but 1 preler 
a high short right rectus incision The mam requirement or the incision 
IS that It be small The average surgeon, uho is accustomed to opera - 
'ng on adults makes too large an incision It need be onh arge 
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enough to permit one to introduce the finger and then delner the 
tumor An incision 1 to inches (2 5 to 3 7 cm ) m length is u^uall^ 
sufficient The tumor is delivered by gentle traction on the stonucli 
and IS held \\ ith the left hand The tumor is incised on the anterior 
surface through approximate!} one-halt its thickness and then is split 
b} using the handle of the scalpel, especial care being taken at the 
duodenal end of the tumor There hai e been reports of man} instances 
m \\hich the duodenum i\as opened at this point, a possibilit} whicli 
constitutes the mam hazard of the procedure Ladd and his associates * 
reported 14 such accidents among 763 cases, in all of vhich closure 
uas made carefullj, but there were 3 fatalities Figure 2 illustrates 
the anatomic condition that makes it ease to enter the duodenum at 



this point I haie practiced spreading the tumor nidch and carr)in^ 
the division nell up onto the stomach, but lea\mg some of the trans ^ 
fibers at the lower end undivided o\er the point where tic 
torms a pouch and is \er} thm Thus, injure to the no 
been aided, and the results hare been entirele satisfactor} 
usual!} requires no attention other than pressure for a momcn 
sionall} a small eessel needs to be tied and this nt 

a fine suture or an atraumatic needle around it me u. 
to grasp the e essel is usuall} futile because the tissue is 
easih tears The wound is closed in la^ers with fine cir 

W E. and Gros= R E. Abdominal Surgery oi Iniaro 

hood" Philadelphia W B Saunders Compam, IWI 
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and silk A small gaurc dressing, ot sufficient size just to cmer 
the ^\ound, is strapped tlglul^ mth adhesne tape 

After operation it is important to see that tlie bab\ does not aspirate 
s tomitus before it rccoNers ironi the anesthesia Feeding is bemin 
0 hours after operation \'anous tormuhs ha^ e been used, all emplm - 
frf. ^ Starting the leedings carh and gi\ing small amounts 

' (14 cc ) 01 a diluted milk formula is gnen 

. '0 lours for the first tuent\-lour hours with one-halt ounce ot 

am water or 5 per cent solution of beta lactose on the alternate hours 
er twenh-four hours the amount ot each is increased as tolerated 



fibers at the duodenal end not dmded but with separation 
carried well onto the stomach 

e bab) is gn en a small dose ot barbiturate it it is restless and sub- 
cutaneous injections ot isotonic solution ot sodium chlonde if it seems 
^ Howeter, we feel tliat these babies should not be mertreated and 
thej do better if thej are allowed to recuperate with the minimum 
^™ount of subcutaneoush administered fluids The aterage sta\ ot tire 
2b} in the hospital atter operation is six to seien dajs 
I Iwe had no case of wound separation or cMSceration Approx- 
imate!} 10 per cent ot the wounds ha^e had drainage, \ar}ing from a 
small amount of serum, in most cases, to moderate infection, m a few 
cases I belie\e this is because the wound in the undernourished mtant 
CCS not heal so well as m the adult Xo serious complications ha\e 
I’csulted from the drainage 
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I ha^e operated on 129 babies, rxith 2 deaths One death ^\as tliat 
of a premature child ueigbing 3 pounds (1,360 Gm ) at birth, the mtmt 
as in an incubator for more than one month, and at three montlis it 
weighed 4 pounds (1,S14 Gm ), when the diagnosis of a stenoais i\-as 
made It survived operation and Mas doing nicelj until an obstruction 
ot the small boivel developed on the tenth postoperatne da\, cau'intt 
the infant’s death The second death was that of a babj who did well 
atter operation and w as taken to its home in a neighboring cit\ It 
Mas brought back si'« Meeks later in a terrible state of malnutrition 
Mith recurrence ot its stenosis It was prepared with blood tnn4ii 
sions and subcutaneous administration of fluids and was reoperated on 
A. small, threadlike, firm band, 1 inm in diameter, was obsened at the 
p} lorus, completelj closing the lumen This m as di\ ided, but the child 
did not survne It has been unnecessari to reoperate on am of the 
other infants, but in this senes M'ere 2 babies mIio had been opented 
on elsenhere, tno Meeks and one month respectn el}', before and tlie 
tumor had been insufficiently diaided or the fibers had reunited In 
each case the infant recoa ered after more complete dn ision of the tumor 
I bebeie that when a secondarj operation is necessar} it is bccaii-e 
there Mas incomplete division of the tumor, and not because the fl!>cr^ 
ha\e reunited In nij case, I feel certain that a few strands of tin. 
transaerse fibers Mere oaerlooked and not dnided and that these fibers 
In pertroplued and caused the subsequent recurrence Since that timt 
I haae carefully dnided all such fibers 

Various obsen'ers state that this hypertrophied tissue dnajipcar 
m a relatneh short time after it has been dnided One of the babics 
who had completeh recoiered from the stenosis died three moiitln 
later, of an unrelated acute infection Postmortem examination reieak' 
that the pylorus Mas normal, Mith a small tab of omentum adherent to 
the scar In the baba operated on again after six Mceks there ua' no 
eaidence of disappearance of the tumor, although it had been mcII 
except for the small band I did an appendectonn on another c 
eight jears after the operation for stenosis and obserxed that the p' orii 
Mas normal 


EXD RESULTS 

There Mere 2 deaths among the 129 infants m this serIC^ ^ I 
other babies hax e done remarkablj m ell Some regurgitate! a ^ ^ 
amount of their feedings for a short time, but I know oi no i ^ 
simple surgical procedure that has produced such mime lae 
samptoms $nd such permanent!} satisfactor} end '’“'J ^ J 

(or stenos,s .0 .nl.ncr I doubt t “I 

medical!) ana infant aaith stenosis aahen surgical rclie - ^ , 

satistactora The infants for aahom medical n^anageme t Ins ^ ^ _ 
and aaho haae required operation at the age ot 3 m 
otten been poor surgical risk' 
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St. MM \K\ 

P\loronnotoin\ tor stenosijs m int?nc\ i;- i siniplc operation that 
ihoulcl carr\ i ^cr\ Iot\ niortalit\ it not delittci too long and it the 
hab\ IS properh prei^arcd Ihe end result'- are extremeh gratit\ing 
I hate operated on 129 infants, with 2 death- I ot which could hate 
been atoided Ot tlie-e intants 109 were males and 20 temales 
Approximatelt one-inlt were the first born ot tlie tamih 

That heredit} is an important etiologic tactor is indicated b\ the 
trequenct with which more than 1 ca-e lias occurred in the same tamih 
The diagnosis can be established bt obsertmg projectile tomiting 
and strong gastric contraction wates following the u-e ot thick cereal 
feedings oter a short period It is doubttul whether roentgenologic 
examination is of much \alue, and a barium sultate meal should be 
atoided except when there is an unusual problem in diagnosis 

I hate been unsuccessful in feeling the tumor in the majoritt ot cases 
and doubt whether its palpation is necessart to establish the diagnosis 
Babies tt ith this defect are small and should be handled gentlt Light 
ether anesthesia is the most satisfacton tomi in the majontt ot cases 
The abdominal incision should be small Special care should be 
taken at the duodenal end of the tumor to a\oid injun to the mucosa 
b\ leatnng a few transterse fibers with the incision earned well onto 
the stomach 

The diagnosis and major portion of the preoperatiie and postopera- 
tne management should be entrusted to a competent pediatncian 

A group of pediatnaans particularh Dr R R Hippensteel reierred the 
niajonh of these babies to me and directed the major portion ot their care 

822 Hume llansur Building 


DISCUSSIOX 

Dr Johx- E Owen- Indianapolis Dr Xafe has completel} cohered die -ubject 
ot congenital hjpertrophic ptloric stenosis and has gnen us his e-xpenence uith 
this clinical entiti so that an\ discussion can be onh a summari^tion ot his 
points and a consideration of minor technical points The surgeon o a*, a 
qualified pediatncian to make the diagnosis prepare the pauent tor surgeix and 
arrange for postoperatwe management need be concerned onh vnth the =urgical 
technic 

In Indianapolis m\ colleagues and I feel that this portion ot the prob em s 
well under control Our problem is to perfect our professional measure- e 
most important technical points are as follows 

1 Proper restraint of the patient is essential The use or a we pa 
and light weight towels assure the surgeon a staUonar> field for operation 

2 Use of local anesthesia supplemented with a -ugar teat will a%oid t! e com- 
plication of aspiration and in our hands has been adequate 

3 \ high right rectus inas.on splitung the trans^ersus fiber- "'1' 

postoperatwe eMSceration, especiallj if placed high enough to ^ , 

ot the Iner Such an incision will also a^Old being too large a cntici m w! ic, 
Dr Xate has made It will admit one finger onh 
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4 Fine cuned intestinal needles should be used as tractors to pick up the 
stomach and deliver the tumor Handling with forceps should be avoided as it 
will delav the return to normal peristaltic activitj 

5 After the tumor has been split, the parts must be spread apart, 'o that 
submucosa bulges well into the defect Several recurrences, requiring a 'econil 
operation, have seemed to arise from failure to do this 

6 A fine silk suture is used to control anj bleeding from the transpvlorii. 
vessels Failure to recognize the possible seriousness oi such bleeding resulted in 
our onb fatahtj Compression on the surface of the tumor vvith forcep i 
unreliable and a suture ligature is safe 

7 Recognition of the danger of trauma to the duodenum is important The 
best measure to prevent such trauma is care in not extending the sero'al inci ion 
over the duodenal margin If injurj does occur, closure of the delect with n 
omental patch sutured in place will suffice to control the situation 

8 Passage of a catheter through the esophagus into the stomach will dcdati 
this viscus and permit of easj return to the abdomen 

9 Careful closure with fine suture material completes our technic Dr ^^fc^ 
skill, as demonstrated b} his report, can well be envied The points 1 have 
enumerated helped us to maintain satisfacton results and to re iicc 


complications 

Dr George B Packard Jr, Denver The operation for congcmtvl p' one 
stenosis, while it was simplified to a great extent b) the 
still carried a rather high mortalitj rate for a number of vears t ,, ,, 

was the result of two factors First, all babies with this eect vvcrc ^ 
medical patients and were referred to the surgeon onh as 
he had to deal with a starved and dehvdrated infant Second wl e 
received such a patient, he considered that the starving infant nc 
treatment and operated immediatelj, without proper rc'tora ion 


clectrolvte balance rrrtu? inci i'' ' 

Like Dr Nafe we have found no disadvantage m I”® ticc, as it is 

after the patients have vomited onh one or two weeks, an i „ jt ,, 

his, to see that thej receive sufficient fluids and clectroh.» ^ 
our custom to give pract.callj all these patients either plasma 
venouslv, before or during or after operation 

One or two points maj be mentioned \\e o no ee ^ trcatid like 

eight hours after the surgical procedure W e „ot reads K 

am other patient whose stomach has been handle , ,ot fc ' 

food and ii sufficient nourishment can be given m r ^ 

them Mv personal series of cases is now abou 

there has been no fatahtv jtomadi U''> ‘ 

Occasionallv one of these patients shows Wecdi g ^ ,, , 

or after operation, even though the but tb prokr;-'; 

for a while that this might be due to a '■‘3'"’" ^ v ere ro' a' ■ ' 

time was determined in a number of consccut ^ 

find am increase r „ w aired 7/ ' 

I should hke to mention 1 case that o Rnmm='e.'i <7 

the aiildren s Hospital with a h.storv of bm.^g ^ ^ ir^ •*- 

tion eighteen dajs before for c°ngc" J vr- - 

that the babv bad done verv well for a wc 

and show tvpical signs of obstruction >.ad ’o ard tr 1' ^ ; 

It tvas planned at operation to ^ “ 

.ncision or divide whatever fib^-rs had not bee 
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p\loru‘: could not Ik c\po«cd It was in\ohed in adlic-ions and inflammaton 
tissue, 'o a po‘;t(-rior gastrocnfcrostonn was pcrtornitd This operation had at 
first been the standard procedure tor this abnormality but it was lollowed b\ a 
prohibituc mortality Tlic cliild made as good a rceoyery as that which follows 
the ordinary Rammstedt procedure, we felt therefore that a properly prepared 
uiiant could stand a gastroentero-tonn as well as a Rammstedt pyloroplasty 
Like Dr Kafe, y\c haye found no di«adyantagc m a high right rectus incision 
with splitting In making the closure \ye do not suture the tascia as a separate 
layer or bury any material ^\ e employ a fine surgical gut lor tlie peritoneum 
and u'e cither tyyo or three silk figure 8s which include the skin and tascia and 
in that way y\c haye no lorcign material except in the peritoneum The incisions 
seem to heal more kindly I congratulate Dr Nate on his fine results and his 
excellent presentation 

Dr Jonx J lREi.yxD Chicago \t the Childrens Hospital in Chicago in the 
last ten years nn colleagues and I haye penormed operation tor pyloric stenosis 
on 260 patients There haye been 2 deaths in this senes a mortality ot 07 per 
cent Of the 2 deaths 1 occurred about tyyehe hours and the other about tourteen 
hours after the operation On 1 patient autopsy was penormed reyealmg a 
tremendous dilatation of the right side ot the heart on the other no autopsy yyas 
held, so the cause of death yyas not knoyyn 

■^mong the last 109 patients — in other yyords all tho.e operated on since 19 3— 
there were no deaths I should like to ask the speaker what method ot closure he 
yyould use if he accidentally perforated the duodenum 

Dot}, m 1944, reported a method in which if he penorated the duodenum 
or opened the duodenum he closed the primary incision immediately and thM 
turned to a neyy place in the tumor and made a neyy incision and carried out 


same t}-pe of operation again . , 

In our hospital, emergency operations are not periormed on inian wi 
defect The patients are kept long enough to be hydrated betore the 
is done, and some of them are giyen blood transfusions In eyery ca e in 
ten }ears, I think that a tumor has been felt before the operation 

Dr Cleon A Xafe, Indianapolis I yy ish to thank the discussants tor ^ 
contributions to this subject One of my anesthetists has o ten remar ^ 

close of this operation, ‘‘You aren't going to charge for that it e jo , a e 'v 
In other words, the procedure is not an extensile one 
The last discussant asked what I should do if ^ 
duodenum I had always thought that the proper procedure wou d - 

a portion of the omentum to the opening at the same time closing * ae,,se<i 
fine suture That was the procedure first used by Dr Rammstedt when he deyised 

the operation noyy emplo}ed so yyidefy , , 

I appreciate the fact that mj end results haye been good 
Pediatncians are cony meed that babies with this de ect s ou , j,as 

earl} The} haye prepared the infants well, and as a result the mor^hty has 

SL^nTc^^oTneJer^rr^^^^ —T g^o^ ped.atncian 

infant is m fairh good condition I allow thejiaby to S curmralh by 

possible on his oyyn power when the condition has been coitik = 

giMng him the minimum amount of artificial injections indicated and I 
the powers of recovers of these iniants are usua ' remar 
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XIII NEUROMUSCULAR DISORDERS EXCLUSIVE OF POLIOMYELITIS 

Prepored by 

WINTHROP M PHELPS MD 
BALTIMORE 

J^URIXG 1945 tlieie has been still greater increase in the amount 
of literature dealing with neuromuscular disorders, e^iicaaili 
cerebral pals} Literature in the field of neuromuscular duordtr 
exclusive of poliomyelitis is apparently coming to deal more and more 
with study in distinguishing between the p}ramidal and the e\tn 
p}ramidal tracts The material can be considered under the follow m? 
headings (1) cerebral palsy, (2) paral}sis of other tipcs (3) imi dt 
disorder, (4) muscular atrophy, d}Stroph\ and siringonutha ami 
(5) traumatic conditions of the neraes 

A paper b} Kennard and Welch of an experimental natiirt 
utilizing monke}s and chimpanzees, is of great importance with rtganl 
to distinguishing betw een different t} pes of damage to the cortex and 
in differentiation between areas 4 and 6 Remoaal of area 6 i'' followed 
by spastic paresis while remoaal of area 4 is followed b\ paresis withon 
spasticitx Remoa al of the postcentral gy rus caused transient flacadiu 

Also, the removal of areas 4 and 6 together resulted m immediate spa tu. 
paresis This is of importance m distinguishing upper motor ncuma 
flaccidit), aahich has been knoaan to exist in spastic parahsis for at"’!' 
and loaaer motor neuron flaccidita 

A paper ba Lassek discusses the relationship of the Bah n > 
sign to the pa ramidal sa ndrome and shoaa s that the sign is not iiLce-' in ' 
consistent in all these patients \ ictor Gonda’®’ disciis-cs 'upa o 
pathologic changes in the p} ramidal tract and describes tlieir ii'<- ^ ^ 
includes among these the Babmski sign and the a-anous modifie ttf 
such as the technics of Chaddock, Oppenhcim and 
Rossolimo sign and the Hoffmann sign are also dcicnbed ‘ ea 

386 Ke^Ji^ard M A, and Welch, W K. Relation oj CerA'al C. t 

Spasticita and Flacciditj, Tr Am Neurol A 70 13S 16t, 1 „ , c 

387 Las'ck, A M Human Pjramidal Tract g 

and Pyramidal Sjmdrome Arch Neurol S. Ps)chial 53 /a a-'-' ^ , g ^ 

388 Gonda, V E Pathologic P' ramidal Tract ‘ 

tation and EaaluaUon M Chn North America 29 -^-61 (lan.; 
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mentioned which are ot nine in showing cll■'tn^lnIKe^ ot the p\ramidal 
tract 

Lubin contributes a discussion of the p\ ranndal tract as regard; 
anatoim , histologr , relationship and tiinction Thorne ” ^ also discusses 
the piraniidal tract, Iroiii the point of mcw ot dc\elopiiiental studies and 
Upes of associated diseases 

Rutherford discusses the cause ot extraneous niocements in spa-tic 
parahsis and also makes a coniparatne stud\ ot the speech in children 
with cerebral pals\ He c\aluatcs the speech on the basis ot loudness 
pitch, rate, rh\ thin and quaht\ 

Odoroff ^ discusses the occupational background ot cerebral pa s\ 
in the parents of children with cerebral palst 

Pick and Unna"’^ describe effects ot experiments with curare and 
curare-like substances in the central nenous s\ stem The\ cone ^ ^ 
cr\stalline d-tubocurarme chloride dih\dro-beta-er\tIiroi me i} to 
chloride, quinine etliochlonde, nicotine and thiamine m i i e an 
suppressed the electrical actn it\ of the frog brain Xeosti5,mme ai e 
influence the effect ot these substances on brain potentia s i 
conclude that the mechanism is an inhibition of central s%naptc 


mission 

Lieutenant Commander Hanej E Bilhg Jr thi« 

lation of muscles bj neurotnpsj In the open 
is earned out b\ compressing the neiae branches w i a ® ^ 

sufficienth to interrupt tlie enclosed axons, wi lou ' throua-h 
sheath In the closed method, a blunt instrument is 
the muscle a igorousl} , deepl} and repeatedl) t roug ou ^05<;ible 

Attempt IS made to spread the muscle apart in as mani 

The factors necessar} to be considered ° . j^u^cle' 

tunction are described, and it is important that reeducation of muscle- 

tor further function should be earned out 

389 Lubin A J Relationship and Function of Pyramidal Tract \in T 

Sc 209 111-127 (Jan ) 1945 „ , , nw Am T 

390 Thorne, F C De\elopinental Studies of P^rami a 

Menu Deficienc} 49 43-52 (Jul>) 1944 Cerebral Pals\ Ph%sio- 

391 Rutherford B R. Extraneous Morements 

therapy Re^ 25 63-67 (lilarch-April) 194a Rh.thm 

392 Rutherford B R. ComparaUAC Stud, of ^ou J- JUch K ^ ^ 
and Qualm of Speech of Children Handicapped b. Cerebral r 

Disorders 9 263-271 (Sept ) 1944 rerebral Pal'. , J 

393 Odoroff, M E Occupat.onal_ Background oi Cerebral r 

^lent Deficienc. 49 369-372 (Jan ) 1945 riu-are-Like Substances 

394 Pick E P,andUnna IC 19.5 

on Central Necous S. stem, J Pharmaco intct-mt Coll Surgeon. 7 

_ 395 Bilhg H E., Jr -Muscle Reinner. ation T Internat Co 

457-461 (Xo. -Dec ) 1944 
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Tw o papers, one by Holmes, Highet and Seddon and the otiier 
by Parkes,"® contribute to the already extensne literature regarding 
ischemic contracture with special reference to Volkmann’s contracture 
Chandler discusses isolated paratysis of serratus anterior muscle 
from the point of view of cause and treatment, v ith 4 reports of ca'es 
Badolle also describes isolated paral}'sis of the serratus magnus 
Rosen discusses abnormalities of the brachial plexus of traumatic 
origin in paratroopers, and Toft^®^ discusses brachial paral}sis in 
general, rvith special reference to obstetric paral}'sis of the upper 
extremities 

Peacher and Robertson discuss the causes of, and neurologic 
complications in, paralysis following the use of typhoid vacane 

Burdick, Whipple and Freeman discuss am) otonia congenita 
(Oppenheim’s disease) with repiorts of cases, histologic studies and 
description of the exact ph) sical findings to be expected They conclude 
that It IS thought to originate from a developmental defect of the Betz 
cells in the motor cortex and the anterior horn cells of the spinal cord 
Cochal Palsy — In the field of cerebral palsy it is obrious tint 
there are many complications requiring treatment besides complications 
affecting the locomotor system alone 

McKibben^®* points out the various complications m speech "hich 
require consideration Her ai tide is based on her on n experience as a 
child She discusses the effect of environment on the ability of a person 
a\ith cerebral palsy to speak There are many different speech dis 
turbances she considers 


396 Holmes, W , Highet, W B, and Seddon, H J Ischemic Nene Lesions 
Occurring m Volkmann’s Contracture, Bnt J Surg 32 259-275 (Oct) 1^'^^ 

397 Parkes, A R Traumatic Ischemia of Peripheral Nenes, 
Obsersations on Volkmann’s Ischaemic Contracture, Bnt J Surg 32 t 


(Jan) 1945 i c n.n 

398 Chandler, F A Isolated Parafisis of Serratus Anterior Muscle, s cn. 

North America 25 21-27 (Feb ) 1945 1 R 

399 Badolle, R Paraljsie du nerf du grand dentele, Lion chir 

1941-1942 , 

400 Rosen, V H Traumatic Neuropath) of Brachial Plexus in Paratroopc 

Bull U S Arm> M Dept , Januarj 1945, no 84, pp 121-122 nnchcnne 

401 Toft G On Obstetric Paraljsis of Dpper Extremities 
and Klumpke’s Brachial Plexus Parafisis), Acta orthop Scandmas 

402 Peacher, W G, and Robertson R C L 
Following Use of Tjphoid Vaccine, J Ners &. Ment Dis 

^^io3 Burdick, W F , Whipple D V , and Freeman, W 

(Oppenheim) Report of Fne Cases with Kecropsi , , poUom^ditu 

Lween 4m>otoma Congenita, Werdmg-Hoffman Dveasc ^cona^^l Po , 

and Muscular Distrophj 4m J Dis Child 69 _9a-^/ ( ^ 

404 McKibben, S Spastic s Speech Situation, Quar J 

(Oct) 1945 
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Rutherford^”'’ diseiib^-Cb Imniig lobs ni pilsied children as measured 
h\ the audiometer He points out tint there is a greater percentage Oi 
hearing loss m the patients with cvtrip\ ramidai disorders 

Berger^’ m an enlightening paper entitled 'aubjectne Obsenations 
on Cerebral Pals\, ' discusses man\ phases ot the condition from his own 
experiences 

Palmer and Zerbe ha\e an interesting paper on the control oi 
atlietoid tremors and sound stimuli ot different tapes This is an 
extensile paper and ot considerable \aliie 

^Vaglei discusses the characteristics ot spa-ticita unassociated with 
paralisis in experiments on the Macaca mulatta He points out that 
there is an intimate functional and anatomic relationship between the 
corticofugal si stems from area 4s and the reticulospinal tracts This 
paper is of great interest in connection with the origin ot spasticiti 
in the cortex 

Norfleet has prepared a general article tor technicians which 
enumerates larious reflexes, including tendon reflexes, sucking reflexes 
abdominal reflexes and cremasteric refiexs The p\ ramidal and extra- 
piramidal si stems are discussed hnefli, as are the cause ot cerebral 
palsy and its treatment bv education 

In anotlier article Norfleet discussed the psichologic background 
lor the education of children with cerebral palsi 

Jennings has w ntten an article designed to acquaint the general 
public with some of the fundamental problems of cerebral palsi It 
describes the therapeutic dai nursen at the ^Michael Reese Hospital m 
Chicago in some detail 

O’Brien'*^" describes the txpes of disorders of patients under treat- 
iTient and stud} at the Department for the Correction of Motor Dis- 
sbilities of the Neurological Institute in New \ork There is one 
group of IS who haie fire treatments a week and special educational 
tscilities The second grohp, ot about 100, come in tor treatment 

'105 Rutherford, B R Hearing Loss in Cerebral Palsied Children J Speech 
Disorders 10 237-240 (Sept ) 1945 

406 Berger C C SubjecUre Observations on Cerebral Palsv, J Speech 
Disorders 10 297-302 (Dec ) 1945 

407 Palmer, M F, and Zerbe L E Control of \thetobc Tremors bv Sound 
Sfamuh, J Speech Disorders 10 303-319 (Dec ) 1945 

408 AYaglev, P F Studv of Spasticitv and Paralvsis, Bull Johns Hopian- 
Hosp 77 218-273 (Sept ) 1945 

409 Norfleet G M Cerebral Palsj and Reflex Yction Phv -lotherapv Rev 
25 114-117 (Mav-June) 1945 

410 Norfleet, G M Habits and Skills Among Cerebral Palsv Childrer 
Phvsiotherapv Rev 25 155-159 (Julv-Aug) 1945 

411 Jennings, D C Y hat Can Be Done for Spastic Child' Hvgeia 23 S3-: 
(N'ov ) 1945 

412 O’Brien V Treatment oi Children with Cerebral Palsv New To'l 
State J Med. 45 1S4S-1SS0 (Tuh 13) 1945 
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once or t-sMce •s\eekly The t 3 pes are classified as (1) spastiati (?) 
involuntary motions, mostly athetosis, and (3) incoordination or at’axil 
treatment of each type is described She discusses the complications’ 
such as mental retardation and hearing defects, and also discusses the 
causation 

Patalysis of Other Types — Durman discusses an operation lor 
paralj sis of the serratus anterior, recognizing that this is a rare condition 
The operation described differs definitely from the Tubby operation 
and those described by Ober and Dickson 

\ askin deals with painful conditions of the upper extremities and 
shoulder girdle and discusses the differential diagnosis of neuritis 
bursitis and coronar}' diseases m detail 

Muscle Disordos — Simon and Senturia'**® present a report of 
a case of intermuscular lipoma of the thigh of definite traumatic ongin 
Simon reports 6 additional cases of muscle hernia in the arm and 
leg and the surgical treatment thereof, and in another paper Simon and 
Sacchet review the literature and report 12 additional cases of mu<cle 
hernia m the leg 

Herz discusses herniation of subfascial fat in relationship to 
pain m the lower part of the back, with a report of 85 cases 

Muscular Atiophy, Dyshophy and Synngomyeha — Ka) and 
Gaskill describe an unusual heredofamilial neurologic disease iihich 
fits fairl}' well in the categoi^' of the Charcot-Mane-Tooth tipe of 
progressive muscular atrophy but with a strong hereditary picture in\o! 
ving many members of the family for several generations 

Donald presents 3 cases of dystrophia myotonica in iihich the 
difficult} in relaxation is diminished by quinine and to some extent b} 
epinephrine and calcium but which is increased by neostigmine, lioiieier, 


■413 Durman, D C Operation for Paraljsis of Serratus Anterior, J Bone k 
Joint Surg 27 380-382 (July) 1945 

414 Yaskin J C Painful AflFections of Upper Extremiti^ and Shou 
Girdle Neurologic Considerations, Clinics 4 275-293 (Aug ) 1943 

415 Simon H E , and Senturia, H R Intermuscular Lipoma of the ’8 
with Roentgenologic Findings, South M J 39 624 626 (Aug) 19 

416 Simon, H E Muscle Hernia, uith Report of Six Additional Ca e. 

Arm and Leg, Mil Surgeon 97 369-374 (Nor ) 1945 Am J 

417 Simon, H E., and Sacchet, H A Muscle Hernias o t e 
Surg 67 87-97 (Jan) 1945 

418 Herz, R Herniation of Subfascial Fat as a Cau=e Surgeons 

Results of Surgical Treatment in Thirt>-One Cases, J Interna 

9 339-346 (Maj-June) 1946 x,.„rologic Di'ca-e 

419 Kaj, C F, and Gaskill, H S Heredofamilial N euro 
Resembling Charcot-Mane-Tooth Tipe oi Progress.ie Atrop >, 

FamiU, ^m J M Sc 210 342-346 (Sept) 1945 45 7337/1 

420 Donald, R A Djstrophia Mxotonica US 
(Oct) 1945 
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ciuininc ^\hllL proMding £\mptonntic relict, did not alter the cour-e 
ot the disease 

E^ans and Lo\c''’‘ discuss lamilial progressne d}stropIn in three 
separate generatioin; 

Pendergrass, Gammon and Poucll clearh ^hon tlie changes in 
ae inch maj be associated w ith s\ riiigom\ elia tollov mg se\ ere 
trauma or minor injuries Thc\ show the nccessiti lor caretul roento^en 
studies in such instances 

^ Tiaumatic Conditions of the \ cn’cs —Holmes Highet and Seddon 
iscuss the ischemic nene lesions occurring in \ olkmann s contracture 
w a carefulh worked up and evtensue paper Thej co\er tests, causes, 
isto ogic obsen ations and the present status ot treatment 
Spiegel and Lew in present 3 cases of tourniquet parahsis and 
iscuss the \arious tvpes of tourniquets and their effects 

- 1 ch *-* discusses peroneal parali sis secondan to angulation ot 
tiDial fractures 


XIV FRACTURES 

Pfcporcd by 

WALTER G STUCK M D 
SAN ANTONIO TEXAS 

RUFUS H ALLDREDGE M D 
CHICAGO 
AND 

DON H 0 DONOGHUE M D 
AND 

C R ROUNTREE M D 
OKLAHOMA CITY 


FR\CTURES OF THE UPPER EXTREMITY 

Fractures of the Humerus — Godfrej in a studi ot gunshot 

" builds of the humerus associated w ith fracture arm es at the tollow mg 
conclusions 1 Gunshot wounds of the humerus present the problem 
° a fracture difficult to immobilize, plus a wound, otten extensne, 
requiring m anagement 2 In order effectnelj to immobilize the frac- 

W A, and Lo\e C H Familial Progressne D\stroph\ in 
Generations Lnmg in Same Neighborhood, Mississippi Doctor 23 369-372 

Gulj) 1945 


^-2 Pendergrass, E P , Gammon, G D, and Powell, J H Rapid Develop- 
ment of Bone Changes m PaUent with Sv ringomv elia as Ob'erred Roentgeno- 
ogitalK, Radiologj 45 138-46 (Aug) 1945- 

23 Spiegel L J, and Lewm, P Tourniquet Parahsis Anahsis o: Three 
ases of Surgicalh Proved Peripheral Nerve Damage Follovvnng L'e of Rubber 
loumiquet, J A M A 129 432-435 (Oct 6 ) 1945 

^-4 Milch, H Antenor Transposition of Peroneal Nerve tor Traction 
t^arahsis J Bone &. Joint Surg 27 608-614 (Oct ) 1945 

“^25 Godfrev, G Treatment of Compound Fractures ot the Humeru. Xus- 
‘ralian ^ Xew Zealand J Surg 14 114-118 (Oct) 1944 
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ture a shoulder spica cast must be used [Ed Note (L D B ) Becau'e 
of the ide range of motion in the shoulder girdle a shoulder spica does 
not ettectn el}' immobilize the shoulder or upper fragment of a fractured 
humerus ] 3 Uninterrupted fixation combined n ith accessibilih to the 
wound for the purpose of doing a proper dressing is essenhal A pre 
fabricated cast which is designed to accomplish these objectne. is 
described 

The ralue of the hanging cast method of treatment for compound 
fractures of the humerus is discussed b} Macey and Coientn*' In 
most instances the compound wounds were healed on remoial of the 
casts None of their patients showed extensne osteomi elitis Tlie 
technic of application of the cast is described 

[Ed Note (L D B ) —Others hare had the same satisfacton 
experience m the use of the hanging cast in treating compound fracture. 


of the humerus ] 

Fitts, Kirb} and Brar found that 3 per cent of all battle casiialtie. 
during the North Burma campaign of 1943-1944 were complete giindiot 
fractures of the humerus Sixt} of 100 patients admitted for this lesion 
were followed long enough to determine the end result In their ban ' 
debridement from one to several da}S after mjurr vas of lalue m 
preventing or limiting infection and in shortening the perio o r 
healing On the basis of their obserrations the authors ® 

following conclusions 1 Gunshot fractures of the humeral ^ 

be adequatel} and comfortably eradiated in a hanging 
hanging cast is higlily satisfactor} for treatment of these me 
most instances This niethod does not predispose to 
„,,h minor degree of bone loss 3 A''"™*''*,, e 
occur in a high percentage of these cases and are t^^J 

of disability 4 Ischemia due to constriction br , gpi,t 

a constant danger It can be prer ented br a j milter 

ting and spreading the plaster 5 Secondary hemorrlmg , 
horv minor" is an absolute indication for immediate exploration 


Raner -- m a concise well illustrated paper 
and contraindications for the use of the J,„,ed br other 

eludes that when reduction is necessa^ w eakne ^ of the 

means before the hanging cast is applied ^ej" contramd.cate= 

soft hssocs a. the shoulder ^ o. •' « 

use of the hanging cast because of the dang 

, H B , and Cor At B f -f 35 1945 

Fra...r..of.h.H™m..K^S ^ ^ P™.— •" 

cfh-orfh car* ,n. « t 6 88-92 (F.b) .9« 



PROGRESS /A ORTHOPEDIC SURGERY 


573 


shoulder joint He also feels that in these fractures impaired mobility 
IS more often due to changes in the soft tissues tlian to bonj displace- 
ment and that the treatment \\ ith the hanging cast w ill often minimize 
stiffness of the shoulder 

Because he finds the current classifications of fracture of the 
of the humerus, based on anatomic landmarks or relatne position of the 
head and shaft of the humerus, unsatisfactory', Dehne,«" after a stud} 
of 300 fractures of the humeral head and 37 fractures of the greater 
tuberosit} , offers a new classification based on causation n t s assi 
fication there are tliree main groups fractures caused b} later , or„ 
or central mechamsm With the lateral mechanism there is an mieno 
dislocation and a tliree fragment fracture The dorsal 
produces an antenor dislocation and a tu o fragment racture ^ , 
central mechanism there is a head-splitting fracture e ro^ gen ^ 
appearance is discussed, together mth the clinic prope es 

K^y and Riley demonstrate b) means of a 
fracture through the lower third of the humerus ^ ^ , fracture 

the pronator muscle m producing varus deformity a ' 

As long as the hand nas pronated no deformity “ ^2” f/ 

hand nas supmated lateral angulation of the dist ^ Ashford 

They found L deformity in 16 of 24 unselected cases at the Ashford 

General Hospital , tonne 

Fractures About the Elbo-at —Sandegmd '" reports ’ qj 

u. 1S9 cases of fracture of the loner end of the >’77* 3 trans' 

these 118 were supracond} lar, 34 lateral, 3 ^ patients had 

condylar and 31 medial epicondylar ^ ^ Risttler’s rust-proof 

been treated surgically with fixation by means ° ™ ^od 

nails, which were later removed Although surgi patients were 

results from a functional standpoint a large number o defor- 

found with cubitus varus or, in d-tJes open reduction 

mities For fractures of the medial and lateral die 

Md replacement of the fragment all turned out weU 

fragment is generally not to be done T fractures of the 

Boyer and Gale present a geae ^ treatment 

elbow' covering various t}'pes of fracture 
indicated for each They point out tliat 80 per cent 
■ , „ „ c riin \'orth Amenca 

429 Dehne, E Fracture at Upper End of Humeni 

25 2W7 (Feb) 1945 ^ An,ndaaon in Lower Third 

430 Kdl>. R P , and Rilej, J W r945. no 84, pp 100-101 

Humeral Fractures, Bull U S Annj M ^ ’ c ■practures of Lower End of 

431 Sandegard, E Results of Treatm^t of Frac^es 

Humerus m Children, Acta chir Scandin^ Mountain 

432 B 03 er, D W, and Gale, S A Fractur 
H J 42 510-512 (Julj) 1945 
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Volkmann’s jschemic paralysis occur after supracondjlar and dicondilar 
fractures and that delayed reduction increases the danger of this 
complication 


[Eo Note (L D B ) This paper is an epitaph to "wait until the 
swelling goes down ”] 


“End results of fractures at the elbow^ are not good ’’ With this 
sentence Stenstrom introduces his study of 213 cases which came to 
his attention during a six month period at an Army reception center 
Most injuries to the elbow in childhood are fractures, not sprains, and 
unless properly diagnosed and treated may lead to serious consequences 
The author’s conclusions are as follow'S 1 Of 213 men w'lth positne 
history of injury to the elbow, 97 had disabled and deformed elbon 
joints 2 Better results can be obtained by exact diagnosis followed by 
proper treatment Poor results will continue to follow missed diag- 
nosis and improper treatment 3 Limitation of joint movement due to 
capsular contraction or bone block is common after mjunes to the elbow 
4 After union has occurred, elbow motion should be allowed to recoier 
at its own rate Forcing the joint is contraindicated 5 Subsequent 
growdh of the bone does not correct angulations and displacements 6 
Most fractures of the elbow can be reduced satisfactorily by closed 
manipulation, but some require operation at the start 7 Anatomic 
reduction of all fractures of the elbow' is imperative 

Allen and Grarase report their results in 21 cases of supracondjlar 
fracture- of the humerus in children treated by the Dunlop traction 
method The narrow' oblique surface of the fracture makes retention of 
reduction difficult by any method other than traction It is the rotation 
of the lower fragment w'hich accounts for the alteration of the carrying 
angle and therefore the bad result The traction is maintained for two 
to three weeks The relatively long hospitalization is worth while to all 
economic groups because of the supenor results obtained In the 
cases so treated, 8 had perfect result, 5 were not followed, 2 are too 
recent for classification and 2 have decreased carrying angles, 1 shg t, 

1 definite, but with good function in both In the remaining 4 t icre 

was good function „ 

In discussing this same subject Fahey presents an analysis o 
consecutive fractures of the elbow in children, 60 of which 
condylar Insertion of a screw through the upper end of the ulna or 
purpose of traction is recommended for certain displaced supracon J 
fractures, Avhere closed manipulation fails 


433 Stenstrom. J D Elbow Fractures. Canad M 

434 Allen. P D , and Gramse, A E Transcondi Jar Fractures of the Hu 

Treated bv Dunlop Method Am J Surg 67 21/^^ « I , ^ 

435 Fahej. J J Fractures oi the Elbow m Children, S Cl.n ^ontl 

25 59-80 (Feb) 1945 
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An excellent re\ie\\ ot o\er 700 cases of fractures about the elbow 
in children 12 }ears of age or 30 unger is presented b} Bo\d and A.tten- 
berg^^“ Damage to the nenes and blood \essels, which trequently 
accompanies these fractures, is often ot greater consequence than the 
fracture itself For this reason thej caution the surgeon to ascertain the 
state of the ner\ e and blood supplj to the arm betore reduction and after- 
iiard The authors gi\e fiie tjpes of fractures occurnng about the 
elbow in children, and discuss each in a separate section 

Curr) gnes a partial renew of the literature on exasion ot the 
elbow and reports a case The patient sustained a compound comminuted 
fracture of the elbow joint At operation it was impossible to reduce 
the fracture and hold the fragments together A complete exasion was 
therefore decided on and carried out The postoperatii e com alescence 
was une\entful, and the patient returned to light duty on the fortieth 
postoperati\ e daj There w as no pain , the elbow w as flad and unstable 
but useful Roentgenograms to show shape and range of motion are 
included m the article 

Fracture oj the Head o} the Radius — Qosed reduction ot fractures 
of the neck of the radius m children is discussed b} Goldenberg, who 
recommends the manipulatne technic descnbed by Patterson m 193-^ 
The author reports 4 cases, in all of w hich the head w as reduced In 1 
case three attempts were made before reduction was accomplished The 
fracture healed and excellent function resulted in 3 cases 

For comminuted fracture of the head of the radius wnthout pro 
nounced displacement Postlethwait recommends aspiration of the 
hemarthrosis followed bj injection of 5 to S cc of 1 per cent proc^e 
and acti\e mobilization The patient wears the arm m a sUng and is 
instructed to exercise the arm within the lunits of pain four tunes a 
day for ti\enty minutes each time durmg the first se\en dajs ter 
this the sling is removed and the patient begins hght tasks ourteen 
patients were treated in this manner and all made an excellent recm erj 
except 1, who had a loss of about 5 per cent in carrjnng angle 

Fracture oj the Foi eann — In an excellent resume of fractures of both 
bones of the forearm Compere reviews the anatom) of the forearm 


H B , and Attenberg, A R Fractures About the Elbow ifl Chd- 

dren J Tennessee M A 38 243-251 (Aug) 1945 , , , ^ ^ 

437 Cum, G J Excision of the Elbow for Multiple Compound Com- 
niinuted Fractures, Am J Surg 70 243-248 (No^ ) 19 a 

438 Goldenberg, R R Dosed Manipulation for the ?^nl) 

of the Xeck of the Radius in Children, J Bone &. Joint Surg 27 - 6/-/0 (Ami) 
1945 

439 Postlethwait R M -Modified Treatment tor Fracture ot Heaa o 
Kadius, A.ni J Surg 67 77-SO (Jan) 19-r5 

440 Compere, E L The Treatineiit ot Fractures oi BoJi Bones o. tre 
Forearm, S Clin Xorth .America 25 48-5S (Feb) 19-c 
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and t}'pes of fractures and lists as essentials in treatment (1) restora- 
tion of length, (2) accurate apposition of fracture surfaces, (3) correc 
tion of ahnement, (4) wide separation bet^^een radius and ulna at site 
of fracture, and (5) complete immobilization with elbow at 90 degrees 
from metacarpophalangeal joints to well above the elbou, the forearm 
being completely supinated for fractures above pronator radii teres, or in 
midsupination , pronation for fractures distal to this insertion Oblique 
fractures may be treated by continuous traction, some type of fixed 
skeletal traction or open reduction and plating Old ununited fractures 
should be grafted Recent compound ones need debridement and 
thorough cleansing (plating optional) Old infected fractures are treated 
by the Orr method 

[Ed Note (L D B ) Plating of forearm fractures as in other 
fractures frequently leads to nonunion In forearm fractures inter- 
medullarj' mres as described by James Dickson give adequate imnw 
bilization and do not interfere with union ] 

Fixation of fractures of the metacarpal and forearm bones by means 
of a Kirschner wire driven into the medullary canal is recommended bj 
Long and Fett as being consistent -with principles of good treatment 
The advantages are accurate reduction, absolute immobilization and earlj 
finger motion The technic is described In 12 patients treated by this 
method there was early development of callus All healed in anatomic 
position, and none had stiffness of fingers 

Evans discusses rotational deformity in fractures of both bones of 
the forearm and describes a method whereby the correct rotational post 
tion in which to immobilize the fracture may be determined 

Stuck considers the treatmeht of fractures of the forearm from 
the anatomic and mechanical viewpoint This is a good paper and should 
be read by all who are interested in the details of treatment as related to 
the cause of fractures 

Fracture at the Wrist — An excellent article by White on Colies 
fracture is summed up as follows 1 Do not attempt reduction without 
roentgenograms 2 Do not attempt reduction without anesUie ic, 
preferably general 3 Do not stop short of anatomic reduction 4 
Do not use splints, if plaster is available 5 Do not remoie the 
soon 6 Remember to tell the patient to move his * 

Note (L D B ) And remember to move his shoulder] 


441 Long, R D, and Fett, H C MeduIIarj &nal 

kletacarpal and Forearm Fractures, U S Nav M BuH 4 rractures o' 

442 Evans, E M RotaUonal Defonnitj in the Treatment 
Both Bones of the Forearm, J Bone L Joint Surg 27 373-3/9 

443 Stuck, W G Anatomical and Mechanical Aspects 

Fractures of the Forearm, Texas State J Dure) W 

444 White, J W Colles’ Fracture, South M J 38 41o-4i/ U 
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use too strenuous plnsical therap\ actnelj or passueh 8 Do not 
resort to subsequent surgical treatment in older persons 

“Attention is again called to delajed rupture ot the extensor pollicis 
longus tendon follow ing Colles’ fracture Cobum reports such a 
case, in which the extensor carpi radialis longus tendon was trans- 
planted into the distal end of the ruptured tendon with excellent results 
His studies indicate that the lesion occurs on an average of once n 
e\er} 250 cases, usuallj in women between 25 and 40 \ears ot age 
Cause of the rupture seems to be both trauma to the tendon and 
interference with its blood supply sustained at the time ot tracture 

Ymaz calls attention to the relatiie irequencj oi tractures ot the 
carpal scaphoid in mihtan sen ices Xinet} -six ot such tractures v ere 
treated bet\\een 1939 and 1943 Immobilization until the fracture is 
complete!} consolidated is emphasized 

Meekison in a well wntten paper discusses tractures ot the 
carpal scaphoid, fractures of the head of the radius and fractures of 
the medial malleolus He considers fractures of the carpal scaphoid 
under two headings fresh fractures (not a problem) and old fractures 
(a problem) Good results should be obtained in fresh fractures b} 
closed methods in all cases In old fractures there are four methods 
to consider immobilization, exasion, bone graft and arthrodesis of 
the wnst Immobilization is used in fractures one to three months old 
■which are accurately reduced The} should be kept up until union 
has occurred, or for four to six months Excision is resen ed for the 
fragment which shows evidence of aseptic necrosis Bone graft was 
used b} the author in 17 of his 115 cases Arthrodesis gives a strong 
painless wnst In discussing fractures of the head of the radius e 
emphasizes early operation and motion of the arm as soon as po i e 
after surgical treatment 

Hambly emphasizes that sprain of the vv nst is chnicall} 
than a fractured wnst and that therefore all sprained vvnsts - uu e 
examined roentgenologically The scaphoid ma} be fracture at e 
proximal pole, the wrist or the tubercle Aseptic necrosis occurs in 
about one third of all cases of fracture of the scaphoid through the 
proximal pole in spite of earl} treatment Treatment of aU three t}-pes 


445 Cobum. D E Delaved Rupture of the Extensor Polhcis Longus Tend 
Following Colies’ Fracture, \m J Surg 68 234-239 (Maj) 19nD 

446 Ymaz, J I Tratanuento de las fracturas del escafoides carpiano R 

san mil , Buenos Aires 43 12S4-1289 (Sept ) 1944 t- t 

447 Meekison, D M Some Remarks on Three Common Fractures I F - 

ture of the Carpal Scaphoid, II Fractures of the Head of the ™ 

tures of the Medial Malleolus, J Bone K Jomt Surg 2/ 80-S, (JarD IV - 

448 Hamblj, E H T Fractures of the Carpal Scaphoid ress 
263 (April 25) 1945 
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of fresh fractures is by prolonged immobilization In cases of established 
nonunion drilling or grafting of the fragments may be eniplo}ed The 
author prefers drilling 

A sharp warning against making a diagnosis of sprained wrist is also 
sounded by Soto-Hall^'* This article is enhanced by photographs 
showing the reduction procedure and application of the plaster cast 
The author discusses the different tj'pes of fracture and the methods 
of handling each one, stating that the methods suggested are not new 
but have stood the test of time He believes that in 95 per cent of 
the cases healing will occur within four to five months, and if it does not 
prolonged immobilization is not recommended, because there are 
complications present which should be treated surgicallj When 
fracture of the scaphoid is associated with luxation of the semilunar 
(this occurs in about 12 per cent of the cases) the wrist should be 
held in slight volar flexion for the first four w'eeks Otherwise there 
may be a redislocation of the semilunar bone 


Kaplan calls attention to the common observation that when 
traction is applied to the entire finger for treatment of a fracture 
of the corresponding metacarpal, stiffness will develop regardless of 
the type of traction He recommmends reduction of the fracture 
with the patient under local anesthetic and traction applied through the 
proximal phalanx of the fractured metacarpal by means of a traction 
wire dnlled through the bone and the use of a Cranberry finger bow 
The entire procedure is well described and illustrated 

[Ed Note (L D B ) Infection about the site of wire traction 
m a finger may lead to serious disabilitj' ] 

Barba Inclan A reports 4 cases of metacarpal fractures in which 
treatment was by the method of Eugene F Berkman of the United States 
Army The fracture is reduced with the patient under local anesthesia, 
after which a heavy Kirschner wire is introduced through the fractured 
bone and the adjacent metacarpals in such a way as to fix the fracture 
For oblique or spiral fractures two or more wires are used ^>o post 
operative cast or splinting is necessary Funcfaon of the hand is pre 
served and the convalescent period is shortened This method is no 
suited to fractures of the first metacarpal 

[Ed Note (L D B ) The complications from such therapj maj 
lead to more senous disability than would less accurate reduction an 
fixation ] 


449 Soto-Hall, R Recent Fractures of the Carpal Scaphoid. J A 
129 335-338 (Sept 29) 1945 

450 Kaplan, E B Treatment of Fractures of ) ,944 

Phalanx by Skeletal Traction, Bull Hosp Joint Dis 5 

451 Barba Inclan Tratamiento de las fracturas de 


carpianos, por fijacion interna, Cir ortop y traumafol, Habana 
June) 1945 
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Vasko describes a simple mctiiod for reducing tractures of the 
neck of (he metacarpals b\ flexing the metacarpophalangeal joints to a 
nght angle and forcibh pushing back on the proximal phalanx against 
tlie metacarpal head, counterpressure on tlie metacarpal being mam- 
tained When the fracture is reduced the finger and the hand are splinted 
in this position by adhesne strapping The author reports a senes or 
about SS cases in ^\hIch tins treatment nas used nitli good results 
Fixation is maintained for three to four weeks In 3 cases displace- 
ment recurred Two patients remo\ed the tape but reduction was suc- 
cessfulli accomplished a second time In the third case the patient did 
not return until union was present, and some deformitv was the result 
[Ed Note One of the re\iewers (L D B ) has round a similar 
method, plaster being used in place of adhesne tape, most satistactoix 
The finger must be obsen ed for pressure sj mptoms o\ er the proximal 
mterphalangeal joint ] 

Hipps reports a case of dislocation or the base of the fitth meta- 
carpal and states that a stud} of the literature reieals that onl} 9 cases 
haie been pre\iously reported Signs include the tendenc\ for the fifth 
Anger to spread aw a} from the fourth, shortening ot the fifth finger and 
tenderness around the base of the fifth metacarpal Roentgenograms 
re\ eal the dislocation 

Reduction was eas\ but difficult to maintain It was accomplished, 
howeier, b} means of two nonpadded plaster splints applied m such a 
way as to maintain constant pressure o\er the base of the fifth meta- 
carpal Fixahon w as maintained for six w eeks, and the final result w as 
excellent The author discusses the t>-pes of dislocation previousi} 
reported and gu es an anal} sis of the literature 

An almost identical case is presented by Clement,^-'^ except that in 
this instance reduction could not be maintained Plaster of pans w^s 
thought to be inadequate, and a Kirschner ware was inserted m the 
proximal third of the metacarpals to the little, nng and middle feprs 
Follow mg this, fixation w as stable and the normal appearance of the hand 
Was restored The patient made an uneventful recover} 

Miscellaneous — For fixation of small, fragile bone fragments ^in 
fractures in which exact position of the fracture is essential Herzog 
has devised a special method A spiral Kirschner ware ( o mm m 
diameter) is dnlled through the fragments and diagonal!} through e 


452 Vasko, J R Metacarpal Neck Fractures, Mil Surgeon 97 1.1- _ 

(Aug) 1945 , 

453 Hipps, H E Simple Isolated Dislocation oi the Jnth Metacarpo- 
Hamate Articulation U S Na% M Bull 45 945-930 (Nov) 194a 

454 Clement, B L Fracture-Dislocation of Base of the in . e^a- 
rarpal A Case Report J Bone &. Joint Surg 27 49S-499 (Juh) 19-.a 

455 Herzog, K. klethode zur Osteosjmthese kleiner bruch.ger Knochen- 
stucke, Chirurg 15 669-672 (No\ 13) 1943 
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bone from which they have been separated in the process of fracture. 
The wire is left in place and the operation completed by secunng the 
ends of the wire It is left in position until healing is complete and then 
removed through t\^ o small incisions The author illustrates his proce- 
dure with drawings and roentgenograms 

Bate describes an operation to prei ent locking of the proMzual 
inteiphalangeal joint ot the fifth finger in hj'perextension The pro- 
cedure consists of suturing the tom volar ligament and repairing the 
lateral capsule in such a way as to shorten the volar surface by suturing 
the capsule more proximally An excellent result uas obtained in an 
aviator who was unable to operate the throttle control on a four motor 
plane because of locking of the fifth finger in hyperextension 

Cutting m discussing injuries of the hand in iiorking men stresses 
the importance of respecting all injunes, even small and apparentlj 
insignificant ones They should receive meticulous and intelligent care 
In his conclusions the author emphasizes the folloinng points (1) earli 
defimtiv'e care of fractures of the hand, since they must be considered 
surgical emergencies, (2) accurate reducbon, and tracfaon vhen neces- 
sary, and (3) the use of nonpadded, well molded plaster splints uhich 
provide maximum immobilization of the fragments, and jet allou maxi- 
mum function and use of the nomnjured portion of the hand 

Murray recommends wires placed longitudmally in the medullar) 
canal of the clavicle, the radius and the ulna, and in some cases of the 
humerus and the long bones of the hands and the feet, as prowding a 
method of treatment which gives improved results m these fractures In 
many cases the wires can be introduced after closed reduction, othenu'e 
a small incision is made 

A senes of 154 cases representing vanous tj-pes of fractures is 
reported In these cases there was no ewdence that Kirschner uires 
of small or medium size traversing the articular cartilage harm the jcnt 
There was no migration of wires placed in bones ev en though the\ cro s 
joints In only 1 case was there infection 


FRACTURES OF THE LOWER EXTREMITY 

Fractures About the mp Joint— Elhs*-^ reports 44 cases of unr 
wounds in the region of the hip joint, expressing his dissatisfaction m 

456 Bate, J T An Operation for the Correction of Locfang of 
Interphalangeal Joint of Finger in Hjperextension, J Bone 6- 

142-144 (Jan) 1945 . Med 

457 Cutting, C C Hand Fractures in Industry, California 

62 21-22 (Jan.) 1945 Treat'"'’ c* 

458 Murraj, G Use of Longitudinal Wires in 'n 

Fractures and Dislocauons, Am J Surg 67 ^56-164 (Feb) 1 = 

459 Elhs, J S Wounds in Region oi Hip-Jo nt, Lano t 

20) 1945. 
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the results on the ^\hoIe He discusses in some detail treatment includ- 
ing -various tjpes of splintage with comparison of different methods, 
and suggestions for improv cment The results are closelj analyzed as to 
causes for unsatisfactor} results, which included shortening, slow heal- 
ing, chronic infection and prolonged inobilit\, witli an earnest effort to 
devise metliods for improved results \fter this careful analjsis, he 
presents recommendations here epitomized (1) earlj treatment ot the 
wound with moderate debridement and removal ot toreign material, 
(2) delaved primary or secondary closure, i3) earlv decision as to 
desirability of ankylosis, with (a) application ot a spica to the hip if it 
IS to be ankylosed or {b) traction if motion is to be preserved, and (4) 
prompt definition of complications sucli as toreign body, sequestrum and 
abscess cavity, with early, adequate and, if necessary, radical surgical 
treatment 

Sonnenschein describes a senes of cases of what he calls “dash- 
hoard acetabular injunes,” caused by the current practice ot ndmg m 
a car with the hips flexed and the knees against the instrument panel In 
this position, the thrust of the car against tlie knee transmits the pow er 
through the femoral head against the shallow postenor nm of the ace- 
tabulum Thus the hip is dislocated, the acetabulum fractured, or both, 
depending on the degree of v lolence plus the angle of impingement He 
discusses two common complications first, injury to the sciatic nerve, 
which must be treated appropnately , and, second, aseptic necrosis of the 
head and the neck of the femur To prev ent the latter, early reduction 
of dislocation of the head plus three weeks of protection in bed is sug- 
gested, with further protection as indicated 

[Ed Note (L D B ) If the circulation to the head and the neck 
of the femur has been disturbed it is difficult to determine the length of 
tune that weight beanng should be avoided and traction should be con- 
tinued in the treatment of dislocation of the hip Frequently roentgeno- 
grams will not show signs of aseptic necrosis under a year or more It 
Js hoped that the Surgeon General’s Office wall prepare a report on the 
results obtamed m the treatment of a large senes under controlled condi- 
tions and i£ possible an opinion as to the effect of early v. eight beann^ j 

hlacAusland and Lee^®^ discuss fractures of the acetabulum, par- 
ticularly (1) fractures of the supenor-postenor nm and central 

fractures Three cases are presented with internal fixation of the frag- 
ment of the hip Late result after two years of apparent success was 
necrosis of the femoral head, plus later destruction of the hip joint i he 

'~^«0~S^enschein, H D Dashboard Acetabular Injunes Bull Ho=p Joint 

D's 5 60-70 (Oct) 1944 , , 

MacAusland W R. and Lee, H G Fractures ot the Acetabulum Am. 

J Surg 69 213-220 (Aug) 1945 
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authors believe that the surgical treatment of fractures of the acetabular 
nm IS advisable to shorten convalescence and hasten healing One ca?e 
IS presented in detail of central fracture with general discussion ot 
treatment, including various methods of obtaining lateral pull b) screw, 
pm and bolt In these cases long follow-up will frequentl) show disap 
pointing results with destruction of the hip joint 

Haas^®- descnbes a case of fracture dislocation of the hip with a 
portion of the head remaining m the acetabulum He discusses the 
difSculties of treatment with inevitable disability In his case treatment 
was by excision of fragment and reposition of remaining head Later 
there were excision of the fragment of the head, which had fractured 
subsequent to reduction, reconstruction and fusion, all of which failed 
He leans toward early reconstruction if simple excision of the fragment 
fails 


A case is reported by Abbate"’’'® of an old fracture of the ischial 
tuberosity by avulsion This had been undetected and was untreated 
with poor result early but with improved condition following consena 
tive treatment later He advises surgical interv ention only for persistent 
disability 

An ambulant cast with caliper attachment and hinged knee brace is 
described by Phalen for use in those cases in w'hich it is desirable to 
protect the hip with a cast but still permit motion at the knee and the 
ankle to prevent stiffness The apparatus consists of a short spica (plas 
ter) w'lth embedded metal bars to receive bars for a brace with drop 
ring knee and caliper heel He urges its use to prevent prolonged immo 
bihzation of the knee in chronic conditions resulting from compound 
injuries about the hip 

Inter trochanteric Fractures — Posch and Abbott^®® refer bneflv to 
recent excellent summaries on various types of treatment for intcrlro 
chanteric fractures, including (1) external splints, (2) traction devices 
and (3) internal fixation These authors conclude that internal xatiOT 
IS the method of choice if available However, in manj instances ^ 
namely, poor surgical risk or severe coma — internal fixation mav no 
be feasible They report 14 cases of this tjpe, m which 
carried out by use of the hanging cast The patients were from 


A Ca' 


462 Haas, S L Longitudinal Fractures o: _Head of ” 

with Dislocation of Femur Am J Surg 69 402-405 (Sept) 1 = 

463 Abbate, C C Avulsion Fracture of the Ischial Tuberosity 

Report, J Bone & Joint Surg 27 716-717 (Oct ) 1943 ^ 

464 Phalen, G S A Cast-Caliper Brace for Immobilization 

Bone S. Joint Surg 27 724-726 (Oct) 1945 Tm^rtrochanteric Fric 

465 Posch, J L., and Abbott, W E. Treatment of Intertro^^^ 

tures of the Femur Use of the Hanging Cast, Am J Su g 
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}ears old As described b} Johnson, the method can be carried out \Mth 
the patient under local anestlietic and is a simple procedure A. detailed 
descripbon of tlie method is gn en , mortaliu u as 2 per cent, u ith results 
comparing fa\orabh witli all other methods except internal fixation 
Since these cases \\ere selected because internal fixation seemed mad- 
^^sable, tlie authors conclude that the method has merit 

[Ed Note This method of treatment \\ ould seem to be « ell adapted 
to another group of cases, nanieh, those in which a skilled surgical 
team with adequate operating facilities was unaiailable ] 

Cohn and Vonburg state that "treatment ot intertrochanteric frac- 
t tures of the femur has lagged behind the dei elopment ot internal fixation 
for fractures of the femoral neck It is generalh assumed that fractures 
in the region of the trochchanters will heal regardless of position and 
method of treatment This false assumption is based on the rich blood 
supph of the extracapsular area as compared w ith the poor i asculanza- 
tion of the intracapsular or femoral neck region Although healing takes 
place in a higher percentage of intertrochanter cases than in neck frac- 
hires, nonunion does occur, as the authors ha\e obsened Much more 
important than the occasional case of non-union is mal-union the per- 
centage of the latter being surprisingly high ” The authors ^cscn e m 
detail the technic for insertion of a blade plate, which *ej feel is 
supenor to other tj-pes of devices for internal fixation Careful selection 
of cases must be made to avoid disappointing complications 

Fractures of the Neck of Femur —Man} good articles were pub- 
lished on this subject in 1945, but no radical changes or startling ide^ 
haie been presented Rather have there been suggested 
of technic or reports of isolated unusual cases Duhamel repo 
success with the use of a roentgenographic guide consisting o a en 
(90 degree) metal plate as descnbed bi Huet and 
Moreira^® adds 80 patients to the senes reported in 19W, e us 
h>s speaal stud bolt screw and made considerable simphficaUon of 
technic and instruments He reemphasizes that the good 
are due to the firm impaction secured by the stud bolt screw , ’ 

he suggests the use of a short spica cast for a few wee s ^ 
to the first three weeks after the operation [Ed Rote - » 

this seems to be an extremely effiaent method for internal fixation 

the hands of one familiar wnth its use ] 

B N R, and Vonburg V R The 
trochanteric Fractures, Rocla Mountain M J 42 58/ -59- (Au= ) 

467 Duhamel, B IndicaDons wtales et technique de I'endouage du col 

femoral, Presse med 53 267-268 CMa% 26) 1945 , p-niu' 

468 Godoj-Morara, F E Difficult Fractures ° * 194; 

Treated uath Stud-Bolt Screw, J Bone & Joint Surg 0 ^ 
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Gervis suggests the use of a modified Smith-Peterson nail to 
prevent the complication of extrusion of the nails He comments on 
the fact that fixation of the head of the nail into the femoral cortex 
IS not advisable since it may lead to distraction of the fragments 
or impingement of the nail into the acetabulum He aims at secunng 
fixation at the point of the nail and prondes this by notching each 
flange about mch (0 64 cm ) from the point It was hoped that 
these notches would serve to fix the point of the pin in the femoral 
head The method has been tried successfully in 24 cases The author 
comments that after union has occurred, there is no difficult! m 


withdrawing the pins , 

Rowe describes a new t 3 'pe of guide mre for insertion of internal 
fixation into the femoral neck 

[Ed Note This pm seems to have considerable ment, and for 
the technical details of construction of pin and its use one should carefull) 
study the original article ] 

Heyman reports a case of bilateral fractures of the femoral ne 
occurring fourteen and seventeen months respectively after extern e 

irradiation for a carcinoma of the cervix In neither hip v as there irec 

trauma Neither showed signs of metastasis Each was pmne 
promptly vatli a Smith-Peterson nail, and both respon e CMied 

well to internal fixation and tivo years later vere still 
with no evidence of necrosis Heyman attributes the goo r 
prompt and efficient internal fixation 

Virgin and MacAusland discuss in detail ^ continu 
screw” for fractured femoral neck (for details the f J 

consulted) They report follow-up on 17 cases wfih 76 8 
of bony union They emphasize particularly e ’ P 
tenance of firm apposition by the spnng traction ^ ^ 

Leadbetter*- reviews carefully the -hole history oUhetm^^^^ 
hip, pointing out the tremendous and 

He advises great attention to the pabents g , ^[,15 A\ho't 

that this IS as important as is good operative 

"1^9 Ge^^s, W R A Modified Smith-Peterson Nml for Fractures 

Neck of the Femur, Proc Roj Soc Med 38 ^5 ^ 4 ,^ of Deuces c' 

^ 470 Roive, M H A Simple Guide Pm for the 
Internal Fixabon into the Femoral Neck, J Bone J 

ntman, C H Spontaneous Bilateral 
Femur FoUciimg Irradiauon J Bone LnUnuous Trartcn Screj 

472 Virgm, H, Jr. and Ma^n^. enti-Three Ca.- 


for FixaUon of Fractures of the Hip 

G \r'The Prohlem of the Fractured H.P, 
30 309-313 (SepL) 1945 
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problem of the patient must be considered rather than just the reducnon 
and fixation 

Golodner, ]\Iorse and Angrist^*'* report m detail 304 cases of fracUires 
of the hip i\ith 86 deaths (28 per cent) Tuo thirds ot the deaths 
ttere in patients between 70 and 80 lears 0 i age Xecropsi in 25 
oases retealed pulmonar} embolism m 9 and broni,hopneumonia in S 
Thus, 68 per cent showed definite pulmonar) cause ot death which 
in 53 per cent of these was due to embolism The\ conclude “1 Pul- 
monai) embolism from tenous thrombosis in the tessels ot the lower 
extremities is the most frequent cause ot death in cases ot iracture ot the 
2 Venous thrombosis and embolism are less frequent in patients 
■"ho are made ambulant earl) 3 Propln lactic bilateral superficial tenioral 
lem ligation combined with lumbar simpathetic block is suggested as 
most ideal for the pretention of pulmonan embolism m fractures of 
the hip, especiall) m those w ho cannot be made ambulant at an earh 
date. 

Henderson and Hinclie) report on the Colonna reconstructioii 
operation and discuss the details of the technic including atter-care, 
both immediate and late Some modificahon of technic was suggested 
Out of 22 cases with complete follow-up results were excellent m 
31 per cent, good m 23 per cent, fair in 23 per cent and poor in 23 per 
cent The operation is recommended for selected cases 

Fractures of the Shaft of the Femur— ThdX the problem of the 
fractured femoral shaft is still not satisfactonh sohed is attested b'v 
the usual large series of articles coienng this subject No fewer than 
thirty articles on fractures of the femur were renewed, and o\er half 
of these concerned fractures of the shaft To re%eal the continuing 
trend away from external skeletal fixation (Stader and Ha\nes U'pe), 
“0 one of these authors mentioned this except to condemn it ilcKee- 
'cP'® reports 47 cases in which treatment had prenousi) been gi%en 
elsewhere one half by traction, two sixths b) internal fixation and 
One sixth by external skeletal fixation A careful anal) sis in regard 
to time of recumbency, time of protection, roentgenologic e\adence 
of umon, degree of shortening, degree of atrophy and other comph- 
'^tions is made He concludes that, m the average hospital b) the 
average surgeon, traction is the best method Mam authors discuss 
^anous methods for obtaimng traction James'*" reports a general 

474 Golodner, H , Morse, L J , and Angnst, 4 Pulmonaiw Embo'ism 
m Fractures of the Hip, Surgerj 18 418-423 (Oct.) 194o 

475 Henderson, M S , and Hinchev, J J The Colonna Recon^trucuon 
Operation for Unuiuted Fractures of the Neck of the Femur, IfinneiOta Xfed. 

641-644 (Aug ) 1945 

476 McKeerer F M Femur Fractures Fracture of Shaft in Adults, 
Evaluauon of Methods of Treatment, JAM A. 128 1006-1012 (Aug 4) 194a 

477 James, E. S Treatment of Fractures of the Shaft ot the Fe-nu- 
^fanitoba M Re\ 2S 48-49 (Feb ) 1945 
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reMew of vanous types of traction used m \anous age groups and 
locations Von Susam discusses at some length the lanous methods 
of traction and discusses a method of intnnsic traction within a splint 
(much like the Siebrandt frame) which obMates the necessitj for fixation 
of the apparatus, and hence the patient, to the bed Traction is 
obtained by suitable spnngs and weights ivithin the suspension splint 
itself Modlin,* ® in discussing fractures of the lower part of the 
femur, recommends double traction with a Kirschner wire through 
the upper part of the tibia for linear traction plus a second Kirschner 
wire through the lower femoral fragment to control rotation of this 
fragment Deacon descnbes in detail four fractures of the lower 
part of the femur, three of them including separation across part of the 
lower epiphyseal plate wnth split up the shaft Results were onl) 
fair wnth consenmtive measures such as traction, manipulation and 
cast [Ed Note The disturbance in growth noted in these cases 
ma}' often be prevented by prompt, accurate replacement, surgical ii 
necessary, of the dislocated epiphysis ] Fisk fai ors the use of 
a suspension traction splint similar to the Tobin splint, with weight 
so arranged as to permit constant exercise to preient stiffness of the 
knee in fractures of the shaft and reports 33 cases in which it was 
used successfully Tavernier^®- descnbes in detail an operation to 
release the stiff knee should stiffness occur He reasons that the 
restnction of motion is due to adhesions in the suprapatellar pouch 
and betiveen the patellar edges and the femur The plastic operation 
IS designed to release the patella on both sides, split the patellar tendon, 
free the pouch laterally and flex the knee It seems a formidable pro- 
cedure but in the author’s hands was rather successful [En hOTS 
One w'onders whether patellectomy would not simplify the procedure 
and hasten convalescence ] Van Domselaar recommends the 
manipulation method popularized years ago by the late Wdhs Camphe 
He advocates reduction of the fracture of the shaft with application 


478 ^on Susani, 0 Ueber die Dauerzugbehandlung ion Ober- imd r 

schenkelbruchen nut besonderer Berucksichtigung: der Scbussi erletninffcn cj 'C 
Ztschr f Chir 258 363, 1945 , . .. 

479 Modim, J Double Skeletal Traction in Battle Fracture, ot 
Femur, Bull U S Army M Dept 4 119-120 (Juh) 1945 

480 Deacon, A E. Fractures of the Loner Third of the emur, 

M Re\ 25 45-48 (Feb ) 1945 a! 

481 Fisk, G R La fractura de la diafius femoral ^ ^uc\a 
problema, Prensa med argent SI 2433-2437 (Not 29) 19-kt 

482 Tavenuer, L Technique de la cure operatoire des raidcim ^ ^ ^ ^ 
du genou apres les fractures du femur traitees par tracuon sur 

ner, L^on chir 40 9-14 (Jan -Feb) 1945 Tratair cr o F 

483 \an Domselaar, F Fractura de diafi'is leirora 
jeso, Rei med d Hosp bnt 1 15-20 (Oct) 1944 
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01 a long single or short double hip spica esterborn reports 

28 cases in ^\hich Ktintschers method ot intnincdiillar) nailing «as 
used Half were recent fractures, and halt pscudarthrosis e 
method ma} be used lor an} t\pc of iracturc but m most cases he 
adtises open Msuilization of the fracture rather than closed manipu ation 
Especial!} m pseudarthrosis it is neccssan to irc^hen up Ae racture 
line and obtain retasculanzation to promote healing e aut or 
discusses tarious ad^antagcs ot tlie method and seems wel con%ance 
of its efficac\ A second grouping ot ca-'Cs ot fracture ot ^ 
concerns compound fractures, particuIarK war mjiiries ?, 

and Ewing in a complete and caretul stud\ report 1 ca~es 
into four groups 

Group I Twenu battle iracturcs treated without wound closure Pemalhn 
theraps bs skeletal traction Group II (n) battle 

same as group I that became septic and were portj- 

penicilhn theraps Fne had delajcd internal fivation wi on „ therapj 

one battle fractures treated bi wound closure witli drainage an P tracuon 

..re treeted b> bone plate fc.t.on, lie r.nra.nder bj sWeB 
&..P m T.ehe battle taetnrea treated bt ttonnd f 
HI 11) Delated internal fixation b\ plating \\as done i b^ skeletal 

skeletal t^cUon Group Eighteen simple frac ures treated 

tracuon Four required delajed open reducuon plaung 
standpoint of wound healing and fracture alignmen , tracuon has been 

of secondao closure ot wounds with after in;urr 

most satisfactonij insUtuted tn the period from performed, 

I. the care, ol Group I, .here a.rgie.l =lo.™ “ ',r,™.ab 

infecUon der eloped b> secondarj imasion eren m exasion of deutal- 

non-suppuraUre These injuries required interrupted lerUcal 

ized tissue. Tissue closure was best attained bi ^ . drainage should be a 
mattress sutures of silk in the skm Proper ®P^ screws was done in 

routine procedure Internal fixation with ntalhum p fractures and four in 

»»t.-J=ur of te ..re d.ue ”, '^"”^““*1, prforB.d 

Simple fractures Open reducUon of compound fr m fi'c 

under pemallm protection eien in the presence o i ec . j fixation was 
Mses in Group II a Twenti -three of the “ses on w screw s 

done obtamed good results In the other case osteotomy and apphea- 

The .ndfCGons for internal - 

gi'en Although open reduction with excellent alinement was 

m 24 per cent of the compound fractu , fractures 

obtained by tracnon m the most seiereh comminuted fractnres 

r m Cases ol Recent Fracture 

484 Westerbom, A Nailing in Marrow ' Scandinai 90 

und Pseudarthrosis Report of Twenti-Eig t a- 

^ n M Comparame Studi ot One 

4SS Collom, S A, Jr, and Ewing,.\\ -'t ^22 77o-702 (Noi ) 

Hundred Fractures of the Shaft or (Peb ) 1945 

1945, M Bull Mediterranean Theat Op 3 3/-ay 
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Wound healing in twentj-nine cases treated bj the open method (Group. I and 
II n) was unsatisfactory with exudation for over tiio months in tventi six of th" 
patients In the other fiftj -three soldiers with compound femoral fractures wound 
healmg by primary intention resulted m two thirds of the cases and all wound, 
were healed m an average time of four weeks The other one third of the ca'es m 
this group healed by secondary intenUon without systemic complications In the 
nine cases of sepsis treated with delayed penialhn therapy temperature deration 
persisted for fifty-six day s after admission. In the presence of abscess 

formation or necrotic tissue peniallin was not a curatiie agent nor doe. it prereat 
systemic signs of mfecbon. Although infection m the wound did not 

materially affect the appearance of callus on roentgenologic examination, delayed 
union of bone was in direct proportion to the length of time dramage persisted. 
As far as can be demonstrated from the groups of cases, bone healing was not 
accelerated by the use of penicillin except m its role of controlling imasiie infec 
tion (There were] no deaths or amputations in this hospital among patients 
with femoral shaft fractures 


[Ed Note This study is a thoroughly analyzed and careftilU 
reported senes, reported ivithout prejudice, and well merits consultation 
of the onginal article ] 

Bums and Young report 70 cases of compound fracture in which 
treatment was with penialhn m 48 of these the wounds were clo'cd 
secondanly vnthm three to ten days and ivithout drainage The 
rate of heahng and restoration of function m these cases equaled that 
of closed fractures The authors decry the use of drainage in these 
cases as prolonging healing and encouraging suppuration The patient, 
had good primary care and reached the authors in good condition and 
avere operated on promptly There avere no deaths or amputations and 
there avas no general sepsis after operation McEwen, Bickerton and 
Pilcher report 64 cases completely in accordance with the foregoing 
Better results avere obtained avhen avounds were sutured than when thc\ 
avere left open, best results avere obtained avhen avounds were clo.cd 
between the sixth and the tenth day after wounding The rate of 
heahng improved when a ten day course of penicillin avas substituted 
for a five day course (average of twenty-seven daj’s against forty -three} 
Intramuscular administration of sodium penialhn did not retar 
the rate of umon of fractures, and the presence of metallic foreign bodies 
did not afltect matenally the prospects of healing So good was t - 
work of the forward surgeons in the central Mediterranean comman 
that most wounds complicated by major fractures reached the cen er 
dean enough for prompt closure without reopening or drainage 

486 Bums, B H, and Young, R. H Compound Fractured Ferrer, Tr« 
with Aid of Pemcinin, Lancet 1 236-238 (Feb 24) 1943 

487 McEwen, R- J B , B.cterton, G, and P.Icbcr, Y F 
Fractures of Femur Two-Stage Operauon, Lancet 1 6-3-6- f ( J 
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extensor detect, angulation of fragments and arthritis He comments 
that although these are old cases he doubts rrhether recent cases are 
much better, since methods hare not changed except for refinements 
of techfiic [Ed Kote This is a thought-provoking report Perhaps 
patellectomy, partial or complete, is the answer ] 

Fractiocs of Shaft of the Tibia and Fibula — ^Lathrop^°^ reiiuis m 
some detail the anatomy of the lower part of the leg and the plnsiologi 
of bone heahng As the title indicates, he emphasizes the importance 
of complete, accurate immobilization, plus continuous and firm fixation 
He review's the rarious salient features of the indnidua! fracture with 
suggestions as to their care A detailed discussion of the place and 
relatne merits of casts, traction and internal fixation is giren, together 
with a plea for better care 

Gervis^®- recommends internal fixation for oblique fractures ot 
the low er third of the tibia and especially adi ocates use of one long screw 
across the obliquit}' 

[Ed Note It w ould seem that if the fracture is exposed surgicallj , 
more adequate fixation than one screw could be readil} used ] 


Pease has used the beaded Kirschner w ire, der eloped b) Thomson 
and Ferciot {Surg , Gynec & Obst 64 831, 1937) m 68 cases of fine 
ture of the leg, w ith no instance of nonunion or infection He considers 
It a procedure which should be in the arroamentanum of all those who 
treat fractures It has its limitations, but likewise its adiantngcs ^ 
requires no expensive equipment Reductions can be attained witl 
trained assistants It diminishes the number of open reductions ot ! 
thereb}' avoiding vascular interference and possible infection I 
material is left m the bone The patient mar be ambuiaton 


recor ery from the anesthetic is accomplished Not only gof 
but also good functional result is obtained Oblique and spir 
“bumper” fractures, tibiofibular dislocations and open reduc 
plateau fractures are ones best suited for its application 

Funsten and Lee’®* in a scholarly article discuss 149^ 
cases of fracture of the tibia and fibula and femur The or 
should be read, but the following conclusions are 

1 The long bones of the lower extremitj arc the biggest tmdag 
in the bod\ The force required to break them must ncces'ariM 

49! Lathrop M R The Importance of \ccunlc Rediicti* 
Immobilization of Fractures o) the Lower Leg Nebraska 
(April) 1945 

492 Gen I' 1) H A One Screw Tcclmique in Oblique if 

Tibia,” Proc Rot Soc Med 38 616 (Sept) 1943 | 

493 Peace C N Beaded Wires in Treatment m Practurt- 
SI Om N'orth America 25 174-19! (Feb ) 1943 

40J Funsten R \ and Lee R W Hcalirg 
ghaits m the Tibia and Femur J Bone S. Joint Surg - “ 
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the damage tikmg place at the time ol injun is not onh in the bone but in the 
surrounding tissues The 'peed ot licaling oi iractiircs is usualh in proportion 
to the amount ot aaailablc circulation to and between the fragments 2 In spite 

OI the foregoing deduction, all the causes ot dclaied union and oi non-union haae 

not set been determined o Tlie percentage ot dclased union and non-union in 
iraciurcs of the femur is not so great as in tracturcs of the tibia 4 There are 
more cases of delascd union and non union in the middle third ot the tibia than 
in the upper and lower thirds 5 The majonts ot [the authors] patents recened 
some form ot calcium therapj during their tracture treatment v ith little recog- 
nizable effect on tlie end result 6 In the in tructions to patlent^ and students 
due consideration should be gnen to the slowness and uncertainty or the healing ot 
fractures of the tibia and temur, so that patients ma\ be prepared tor the long 

period ot time possiblj necessary for the healing ot these iractures 7 The use 

ot skeletal traetion and the U'e of internal or external skeletal fkvatioa in no yyay 
speeds the healing time ot bone, and in some instances retards it because of 
distraction, infection, or the osteolytic effect ot the metals used S In the senes 
01 cases presented, circumstances in some instances necessitated the use of 
skeletal traction, plating, and external fixation (Haynes) In none did [the authors] 
feel that the results obtained by such methods were in any way superior to those oi 
conseryatiy e treatment, w hen alignment could be maintained ey en at the expense 
ot a loss OI length oi as much as three-quarters of an inch 

^lallcolai Fiactu) cs — The increased interest in malleolar fractures 
and particular!) in the adMsabilit) of internal fixation is show nb) seteral 
articles on this subject Muller abh describes the fracture of the 
internal malleolus w hich goes on to fibrous union or nonunion because of 
interposition of fibrous tissue between the fragment and the fracture bed 
as a result of incomplete or insecure reduction He adxises open reduc- 
tion with fixation b) a long iitallium or wood screw This minimizes 
chance of fibrous union, maintains reduction and permits earh actne 
motion This authof ady ises motion as earlj as the second daj 

[Ed Note The metliod described is excellent and deserves more 
general acceptance, but this rexiewer questions the adrisability of such 
early motion, preferring to obtain wound healing for two yyeeks an 
then to use a walking cast for another two to tour weeks, with unpro- 
tected y\ eight bearing in four to six yy eeks ] 

Fernandez reports a case of tibiofibular diastasis fixed by a lon^ 
w ood Ecreyy through the fibula and into the tibia This is a disa in^, an 
oiten unrecognized deformity yy Inch leads to serious disability 
looked 

[Ed Note The method ot fixation has been used by this reyiewer 
'Mth satistaction ] 

494 Muller G M Fractures of the Internal Malleolu' Bnt M T - o-O 
(Sepi S) 1945 

496 Fermndez L L Diastasis tibio-peronea TomiHo de yuta lo ren.a 
med argent 32 1709-1711 (Aug 31) 1943 
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Strom describes a method for reduction and fixation of the 
displaced posterior malleolar fracture A carpenter’s anl i. inserted 
through the achilles tendon the tragment is engaged, reduced and held 
in position b\ the awl while a xitallium nail is drnen in tor fixation 
It the ankle is dislocated, it must be reduced first and then the procedure 
can be carried through a posterior window m the cast It niu'-t be done 
prompt!} 

Perrigard discusses posterior dislocation of the ankle w ith malleolar 
fractures and describes a so-called jujitsu hold to facilitate reduction 
The illustrations must be seen adequate!} to aisualize the method He 
emphasizes the importance of a properh fitted cast for an adequate period 
(three months) 

Barnes discusses external malleolar fracture a\ ith some di'cusjion 
of anatom} in reference to the a'anous levels of fracture He points out 
that treatment should be designed to ( 1 ) restore a proper w eight-bearing 
line (2) restore normal articular relations and (3) obtain paink" 
motion The result depends on (I) anatomic reduction and fixation 
(2) normal tibiofibulotalar articulation and (3) restoration of mu'clt 
tone He cites mam errors commonh occurring in treatment of malleolar 
fractures and urges greater care and attention m this fracture 

Magnusson is w nting a senes of articles on late results m malleolar 
fractures, the present reaiew coxenng one“‘"' and part of another 
The former concerns late results m the supination or macrsion tape of 
fracture treated nonoperatneh Supination fractures are described and 
the author states that 127 patients with tins tape ol trncturc were treated 
Sixty-one of these patients came in for follow-up examination botii 
clinical and roentgenologic Treatment occurred during the period iron 
1931 to 1940 In the group of 61 patients, 24 6 per cent reporu^l 
subjectne samptoms, but all the patients were following their regular 
occupation There were 4 cases of aarus position, all belonging to tn 
bimalleolar group, but no case of aalgus position aaas obscracd B if 


497 Ka Strom, G Contribution to Treatment of fracture or e 

Border of Tibia ba Malleolar Fractures Acta radio! 25 672 6/? 1 

498 Perrigard, G E Reduction of Posterior Dislocation oi XrHe Re- 
plicated ba Fracture of Distal End of Tibia and Fibula Cani 

42-44 (Jan ) 1945 t e Naa 'f 1 ' 

499 Barnes H A The External Malleolar Fracture L - 

44 309-514 (March) 1945 

500 Magnus=on R On the Late Results m Non Of rated "I'c 

oiar Fractures Fractures ba Supination Together aaith ^ 

Results in Non-Opcratiaela Treated Malleolar Fracture c a 
82 239 277,1945 

501 Magnusson R On the Late Results in Non Op ra M ^ 


Ml' • 
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Fractures Oimcal-Roentgenologic Statistical Studa Fracta 
tion, Acta chir Scandmaa (supp 84) 90 1-1 6 I 
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changes seemed to show age as a significant factor In the 83 case^ 
without deforming changes the arerage age of the patients at the time 
of accident was appro-umately 35 jears, and at the time ot after-e\anii- 
nation, about 40 5 } ears In the 104 cases w ith unilateral deiomnng 
changes, the average age at the time of accident was 43 9 }ears, and at 
' the time of after-exammation about 49 8 }ears In tlie 22 case^ with 
bilateral deforming changes the tr\o age figures w ere 56 4 and 63 2 \eir> 
Holstein discusses fractures due to explosue effect of blast from 
below' decks, ating the frequencj' of nerve or vascular changes He 
stresses the importance of repeated paravertebral block in these cases 
Fractmes m the Foot — Calcaneum Fractures Hams and Pob- 
orsk)'^”^ in separate articles discuss vanous types of fractures of the 
calcaneum and present their favorite methods for reduction and fivation, 
both favoring multiple pins if displacement is severe 

Kiaer and Anthonsen m an evtensiv e article report 27 calcancvn 
fractures with arthrodesis in the talocalcanean joint and in Chopart’ 
joint (tnple arthrodesis) treated from 1936 to March 1941 Five patients 
were omitted trom consideration in the article for vanous reasons (ctr- 
culatorv disturbances in 1 case and treatment too recent or incomplete 
at time of writing in 4 cases) leaving a total of 22 cases, with an average 
fracture age of 9 4 months Operation was performed on account ol 
protracted complete inabihty to work, pain in the foot and reduced 
mobilit} in the talocalcanean joint Prognosis was found to be particu 
lari) poor w ith conserv'ativ e treatment Some details of operative technic 
are giv en After-treatment is as follow s At the end of four weeks, the 
padded plaster bandage is replaced by an unpadded walking ca-t lo' 
eight vv eeks, and then by a foot brace for four to tw eh e months The 
authors question the value of the foot brace No phv steal therapv wa 
used bej ond submarine massage on the da) s w hen the patient did no 
stand on his foot after removal of the last plaster bandage and bciore the 
foot splint or arch support had been made The onl) complication muaa 
was an insignificant necrosis of the edges of the wound in 2 casc= Up '' 
ative results were as follows In all cases a bonv ankvlosis oi the t 
calcanean joint was obtained , in 2 cases the ankvlosis of Oiopart - j 
was onl) partial, but this did not impair the function of the foot^ u’'''- ‘ 
results as observed in March 1941, showed that 19 old ircmrc.^ 
been treated with arthrodesis and that the result was cNcehcri i ^ ^ 
cases and cood in ^ there was improvement in 3 and no cl an^f. i 

502 Hol'tein \ C''ncu"jon Fractures and Dislocatio"? d - 

u S \a\ M Bull 44 790 792 (April) 1945 ^ 

503 Harn , R I Fractures of Os Calcis Irrp'ovcd ''c " > ‘ 

Bull \arcouver ''f \ 21 43-47 (Nov ) 1944 ^ r -> fl) ' ' 

504 Pobo'H R Calca'-um Fracture^ IrdeW Mc'' u 

1944 -j-- ' 

505 Kner S a"'! Calca'- ir"' 

Artbrodc i vcta chi' Scardnav S7 101-213 I042 
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In addition 3 recent fractures were treated, 2 with excellent results and 
abilit\ to work at tlic end ot six to ciglit months, and 1 with good 
result and abihu to work tour months after operation A\erage age 
of the patient at the time ot operation was 37 jears (minimum 17 \ears 
maximum 55) Aaerage j)enod of preoperatne disablement was 94 
months Postoperatn c disablement, including the period of treatment, 
m cases with excellent result (12), was approximateh six months (mini- 
mum four, maximum twehe, and in cases with good result (6) approxi- 
mate!} the same In the cases with impro\ement (3) the penod ot 
disabilit} was long (twent\-four eight and twent\-fi\e months), and 1 
patient, whose condition was unchanged after operation, was still unable 
to work at the time of writing The period of treatment was approxi- 
mateh one hundred da} s ^\ orking capacit\ m relation to the age of 
the patient showed that there was no definite relation beta\een the tunc- 
tional result and the age of the patient * The same was true of the period 
of postoperative disabiht} Mobilit} of the ankle was somewhat reduced 
in about halt of the cases and greath reduced in 3 cases Muscular 
atrophv of the leg involved was noted in all patients to the extent ot 1 
to 2 5 cm 

Fatigue, Strain and March Fracture Leveton reports 259 fatigue 
fractures in the metatarsals (b} far the most common site) treated at 
one station hospital His conclusions from this large group of cases are 
as follows 


1 Metatarsal march iracture js pnmanh an occupational disease of soldiers 
2 The author believes that metatarsal march fractures arc caused bv fatigue of 
the peroneus longus and tibialis posticus muscles 3 \rarch fractures are more 
properh termed faUgue fractures There is no basis for the belief, as some 
authors have indicated, that metatarsal march fractures are due to spasm and 
overactmtv oi the interossei muscles 4 The presence of an atavistic foot as an 
etiological factor of metatarsal march fracture is greativ over-rated. 5 All of 
the metatarsal march fractures in this senes occurred in soldiers vvnth normal 
feet, or in cases of slight degree of pes planus and in cases of pes cavnis Not a 
single case of severe pes planus was encountered 6 Pre-induction occupation oi 
the soldier does not appear to be a decisive factor except so far as the tolerance 
of fatigue maj be concerned 7 The thinness of the metatarsal bone plavs no 
important role in the etiologv of metatarsal fractures 8 In the 259 fractures 
all age groups from 18 to 38 were involved, but the 18 and 19 vear old group 
"ere chieflv affected 9 March fractures of the metatarsals involved all bones 
o the metatarsal segment but chieflv the second and third of the right foot. 10 
"entv -three cases of multiple metatarsal march fractures were encountered 11 
ractures of the metatarsal bone mvolved 2 35 per cent of 10 953 cases seen 
' ihe orthopedic surgical section at the author’s station hospital 

Scott reports 58 fatigue fractures from a Naval training center and 
advances the theorv that a common predisposing cause is a thvTOid defi- 

506 Lev eton, A L Metatarsal March (Fatigue) Fractures Am 1 Surg 
'0 «-S7 (Oct.) 1945 

507 Scott. W March Fractures Surg Gvnec &Obst.8I 525-529 (Nov ) 1945 
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cienc} Forh-eiglit ol Ins 58 cases were studied iiietabolicall) He 
recommends five to ten da^ s ot bed rest w ith th\ roid if indicated The 
patient is then returned to dut\ with enough th 3 roid for nineteen dais 
No other treatment is used 

Kitchin and Richmond report 2 fatigue fractures, 1 in the upper 
part of the tibia and 1 m the lower part ot the lemur The^ point out 
that in certain stages such fractures ma) be contused with Ewings or 
osteogenic sarcoma 

[Ed Note The renew er recalls a case mani lears ago seen m 
consultation regarding a recommendation of amputation of the loot 
because of “osteogenic sarcoma” of the second metatarsal Jn\ estigation 
revealed a t 3 'pical march fracture ] 

^Volfe and Robertson report 2 cases of stress fracture 1 in the 
tibia and I m the femur Both w ere diagnosed as a strain The lenioral 
fracture went on to complete fracture before the stress fracture was 
recognized 

Bingham refers to 4 cases of stress fracture of the femoral iiccK 
reported bj Henr} and adds a case of intertrochanteric stress fracture 
with ^arus deformih 

Tortosa reports 3 cases ot stress fracture , in 1 ot these cases the 
fractures were bilateral ischiopubic, im oh mg a most unusual location 


OPERATUE FIXATION OF FRACTDRES 
A Medulla) y A ading — In the past three j ears, there has been a great 
reanal of interest m, or a rediscoeerj of the use of, intramedullan nail- 
for the fixation of fractures of the long bones Fort\ jears ago, Lanibottc 
used a longitudinal w ire to immobilize fragments of the ch\ icle In 1920 
Groves inserted an axial nail m a comminuted fracture of the tciinir 
In 1924, Lambotte used intramedullar}' pins in the femur, the liumcru-- 
and the metacarpals Danis, in 1937, used longitudinal wires in the bon^ 
of the forearm, as did L V and H L Rush in this countrj In I 
Lambriduni used metal pins in the forearm and the femur and Janie^ 
Dickson reported similar experience In recent textbooks. Bolder, an 
croft and Murra} , Soeur, Bonnin and Watson-Jones describe this me! » 
of fixation of certain fractures of long bones 

Since 1942 the \ -shaped stainless steel nail dcMsed b) 
been wideh used in Europe and recent articles describe e\prritiicc i 


Two Lnu^ual Stress fncn'c' 
FaUgue Fnclurc fi Fecur ^r'! 


508 Kitchm I D and Richmond D 
Bnt J 2 234-215 (Aug 18) 1945 

509 Wolfe, H R I and Robertson, J M 

Tibia Lancet 2 11-13 (Jub 7) 1945 , 111-* 

510 Bingham, JAW Stress Fracture oi Femoral Xcc 

(Jul% 7) 19*15 < /'ra'’rT 

511 Ro\ara Torto'a \ Fracturas lentas o irictuns 
tnbucion dinica Cm d ap locom 1 362 369 (Oct ) r9-i4 
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“Kuntschcr niilh ’ The principles ire tliO‘=c ^sl^lch ln\e been 

described main tinic'^ bciore but much ot the recent interest ‘=tems trom 
the problems of comminutecl miinhot tncturcs ot the most recent nar 
F Martin Images reiiortcd the me ot this method m 14 cases In 
the lemur, the nail n as introduced from the Ion cr or the upper end In 
the humerus a shghtK cure cd nail n as u-cd 1 he author said that there 
IS little danger ot tat embolism and that in cases ot intcction t le nai 
senes as a drain 

\ M Fischer and R Maatr gne a detailed report ot their experi- 
ence of medullare nailing m oecr 200 cases The more cases t ie\ i 
the more thee saw need tor special instruments to insert and to remoee 
the nails and better protection of the hands iroiii exposure to roentgen 
ra\s \lso thee tound tliat mane nails ot mane si/cs \eere neces^are to 
proeide the optimum fixation It nails did not fit tightle m the me u are 
space there eeas danger ot rotation ot iragments, eehich nece-sitate le 
use of casts or splints Corrosion of the nails occurred in some ot e 
earh cases due to the use ot improper metal Splitting of tie ° ' 

migration of the nail out of position breaking oi the nail and Me atrop le 
ot the bone e\ ere some ot the serious uniae orable results le a ^^ic 
stresses the minute details ot treatment from ‘ time ot operation o 
“remo\al of nail” and is the best of the recent reports on this subject 
H Gnessmann and H Reich performed experiments on amma = 
to compare the healing callus of fractures treated b\ p aster cas s 
those treated bi medullan nails hen nails were used, the callus 
extended for a greater distance on each side ot the fracture site t 
casts were used The callus following medullan nailing was of higher 
structural ralue” than that seen after fixation b% plaster cast - er 
medullan nailing the forces of traction and rubbing were eliminated and 
onh pressure force remained This, the authors telt was more con 
to the del elopment of strong solid union 

[Ed Xote All this ma^ be so, but the shearing force possible 
the fragments rotate slightl> about the nail is much more injunou_ 

callus than traction ] i i a t r- 

The insertion ot medullar) nails when fragments are displaced is tar 
from easj, and K Herzog-'' has described a kinked nietal tu ^ 
be used to le\ er the fragments into position Tw o meta s ee\ es ar 

312 Martm Lagos, F El encla^ijamiento medular de Kuntscher Re\ e^pan 

cir traumatol \ ortop 1 1-18 (Juh) 1944 

513 Fischer ^ and Maatz R W eitere Erfahrungen tnit der Markna^elu = 

aach Kuntscher, A.rch f Khn Chir 203 531 1942 

314 Gnessmann, H , and Reich, H Vergleichende Untersuchungen uber to 

•Ablaut der Knochenbruchheilung bei der Marknagelung_und bei den mit Gips^e - 
band behandelten Frakturen A.rch f klin Chir 205 453 19 v, j _ cp,tpn- 

315 Herzog, K Verbessertes eigenes Hebelgerat zum \u-.gleich Seiten- 
'erschiebung bei Bruchen der langen Rohrenknochen zur \nr\endung 
Mark-nagelung, Zentralbl f Chir 70 1656 (Xoi 13) 1943 
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maneuvered over the fragments to ahne them before the nail is inserted 
The article contains fi\ e draw mgs to illustrate the device and three 
roentgenograms to demonstrate its use 

Because it is necessarj- that medullary nails fit tightly into the bone, 
R Maatz"^® has developed a wedge-shaped piece of metal which is 
driven in betw^een two flat nails that are previously inserted The 
w^edge has “stepped” edges which engage the substantia spongiosa to 
prevent slipping 

[Ed Note This seems to be making an easy operation difficult, 
and the fact that three nail heads protrude from the wound would tend 
to increase the chance of infection ] 

A Vogl'^’’ reports 7 cases in w'hich medullary nailing was used 
in comminuted gunshot fractures and m pseudarthroses of fractures of 
long bones 

[Ed Note His roentgenograms show good union, but others ha\e 
found this method useless m the repair of ununited fractures ] 

In C Rocher's experience with 43 cases of medullary nailing 
there w'ere three points emphasized the need for a large assortment 
of nails to insure the right nail for the right case, the difficulty of 
securing nails of the proper quality of metal and the great difficulties 
of removing the nails after the fractures had healed The author, liow- 
eier, was enthusiastic about this method of treatment of fractures 
and felt that it w'as “the method of osteosynthesis of the future ” 

3\I Garcia Portela discusses all the background of Kuntsclier 
nailing and review's 457 cases found in the literature His 10 personal 
cases include 3 corrective osteotomies (2 of the femur, 1 of the ulna) 
of old fractures where intramedullary nails were satisfactory' deuces 
for postoperative fixation 

L Sierra Cano and E Rodriguez Valdes report the use oi 
medullary' nails m 13 cases including fresh fractures, pathologic frac- 
tures, compound fractures and ununited fractures 

\V Heim points out several disadi antages of intramedullary 
nailing It is difficult to place the patient m proper position for reduc- 


516 Maatz R. Ueber Form'chlussigkeit faei der Kuntscher-N'agcJunir Zm 
tralM t Chir 70 1641 CNoi 13) 1943 

517 VogI, A Die Marknagelung in der Wiederhcr'lellungschirurEic 
traibi f Chir 70 1649 (Xoi 13) 1943 

518 Rocher, C L’endouage centro-medullaire des os longs, Prcssc 

94-95 (Feb 24) 1945 _ , n, cl n 

519 Garcia Portela, 31 El enclaramicnto medular de KucIl'cnc^ 

espan 15 1-18 (Oct 15) 1944 > 

520 Sierra Cano, L and Rodriguez Valdt^ E Los problcmas ^ 
biologicos del cndawjamiento medular dc Kuntwhcr, Cir d ap loco 

( JuK ) 1945 j. 

52! Heim It Ergeb'iisse ans der \agclung:,behandlung bemm'^ 

bruche, Deutsche med Wchn'chr 70 491 (Sept 1) a2-r (-tp 
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tion 01 the imcturc and insertion ot tlic i^inde wire Incoirect intro- 
duction ot the mil IS cas\ , and replacement ol tlie fragments is otten 
difficult Xails miict be clio'^en exacth lor proper length, thickness 
and shape in tlic case ot each fracture Insertion ot nails that are too 
tliick ma} break the bone, and extraction ol the nails ma\ also endanger 
the bone The author concludes v ith a detailed anah sis of his 
23 cases and ‘^tatec that “the surgeon must be \er\ selectne in his 
procedure in the indnidual case ’ 

Under unfa\ orablc w\ar conditions B M 1 ordoir and E J Moc) s 
used intiamedullar\ nails in 21 cases ot closed fractures and 10 cases 
ot compound fractures W'hile thc\ felt that intramedullar\ nails were 
best adapted to trans\crse fractures of the shaft, thev also applied the 
method to spiral and comminuted fractures The\ were of the opinion 
that this method promised hope in the immobilization of compound 
fractures 

It IS too earh to predict the future tor intramedullar\ nailing, and 
sufficient experience has not \et been gained Xe\ertheless, the method 
holds promise m certain comminuted fractures where there are se\eral 
long fragments that cannot be immobilized b) the usual methods of 
treatment It ma\ also pro\ e superior to some forms of plating opera- 
tions when the latter require too much stripping ot penosteum from the 
site ot the tracture 

B Dcztccs for E t tcrnal Ft xalton — ^The names ot Lambotte, Ha} nes, 
'Anderson, Stader and man} others ha\e been identified with apparatus 
which was designed to immobilize fractures without introducing perma- 
nent metal plates and screws into the bone The impelling motnes 
in each case were to tr}' to a\oid infection, to provide earl} articular 
motion and to eliminate “electrolytic osteitis” from plates and screws 
How successful!} tliese aims haie been achie\ed is stiU open to question 

C F Ferciot cites the disadvantages ot external fixation the 
need for special apparatus, the special skill required for insertion of 
pins, additional damage to soft tissues, the temptation to keep improv- 
ing the position and irritation of the soft tissue about the pins The 
advantages of the method are accurate reduction with minimal trauma, 
maintenance of reduction, ease of care ot soft tissues and possibility 
of earl} articular motion In 22 of his 48 cases, in }oung adults, 
good bon} union was secured, though the healing time was not maten- 
all} affected Although earl} weight bearing was not encouraged, 
3-rticular motion shortened the convalescence and minimized atroph} of 
the muscles 

^22 Tordoir B M and Moe^ s E T Treatment of Certain T\pes oi Frac- 
tures with \ 2\ Steel Xail in }ledullam Ca^iU (Kuntscher Method) T A. M A 
128 792-79-1 (Juh 14) 1943 

^23 Ferciot C F The U'e and Abuse ot External Skeletal FixaUcn 
^'ebra.^ka M T 30 53-v (Feb ) 1945 
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E Marques Porto considers the Roger Anderson method of 
treating fractures of the shaft of the femur a notable advance 

A more detailed stud)- by I E Siris^^- leads to the conclusion 
that “in SO cases of external mechanical pm fixation of fractures, the 
high incidence of discharge from the pin sites (46 per cent), of 
osteomyelitis of the pm sites with persistence of discharge long after 
the fracture had united (22 5 per cent), and of deaths (10 per cent) 
should preclude the further use of the method as a routine procedure 
for fractures of the long bones ” The author feels, furthermore, that 
much emphasis has been laid on ambulation and articular motion and 
that these features should not be the motivating factors for the use 
of external mechanical pin fixation 

[Ed Note These condemnator) opinions are of much ralue, since 
they are expressed b\ one uho has had a large experience uith external 
fixation ] 

In England, E H Wilson"-® noted that patients ^\ho sustained 
fractures of the femur were disabled more than a year and alwais 
suffered some degree of limitation of motion of the knee joint The 
350 patients treated at the American Hospital in Britain by evternal 
fixation were generally much better than the ones treated m the Arnw 
Still the adiantages and disadvantages of external fixation tended to 
neutralize each other except when treatment was well supeniscd 1a 
trained personnel 

For the protection of projecting pins in the bone, H D Cailor 
and L Witwer"-' have described fiber collars with set screws which 
can be attached o\er the pins and thus co\er the sharp ends 

[Ed Note This is one way of orercommg the tendenci for pin- 
to moi e back and forth in the bone and thereb) to spread infection ] 

C Deziccs jor Internal Fixation — The use of metallic internal fi'.'i 
tion m fresh fractures continues to arouse interest e\en after three 
decades of discussion on the subject Nowadajs the articles tend more 
to descriptions of technical details or of newh dec eloped metals rather 
than to questions of the advisabiht) of open reduction 

524 Marques Porto, E Moco metodo de tratamento ambulatono das fnlura 
Re\ mod cir do Brasil 52 679 685 (Sept -Oct ) !944 

525 Sins, I E, External Pm Transfixion of Practurc-. \nah'is oi Eu 
Cases Ann Surg 120 911-942 (Dec ) 1944 

526 Wil'on E H Functional Treatment of Fractures and Other njti i 
Arch Phss Med 26 349-352 (June) 1945 

527 Caxior, H D , and WiUscr L Deuce to Protect the Projcctiru ^ ^ 

Kirschncr Wires Steinmann Pm or Fxtcrml Fixation Pm' J ’ ' 

(Oc. ) 1945 
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In RubMa \ \ linit'.kn ind D \ 1 -itrin " prqnrcd an allo\ 
ot nnijncsiuni with i ^nnll amount oi tadnmini to mcri-aht. sohdil\ 
Plates, serew*; clanij)"- and n ids ol tlii'' metil were placed in animals 
where the\ ^lov 1\ di'^^ohtd without altering; the blood le\els ot 
inagnecmm 

[Ed XoTi MairneMum alhn*; line lieen utihred main times 
preMousU and arc- supjxned to pos^t-.-- tlic \irtiie ot slowh dissohing 
in the bod\ I he itrcat drawback is tint surrounding bone is dis- 
sohed” at the sanie time ] 

D B Cobb places obhciue kirsehner wires across traetured long 
hones and incorporates the projecting ends m the cast He leels that 
this causes less disturbance ot the periosteum than an\ other method 
ot fixation 

C S Venable-'’ emphasises that alter plates haie been placed on 
long bones the {ragnients arc more secureh anchored it a long trans- 
fixtion screw is placed obliqucK across the line ot fracture 

In a general discussion on tixation ot tractures Dr Cubbins 
emphasized that tractures of the hip must be pertecth reduced and 
firml} secured to obtain satisfacton results Dr Lewm could see 
no adiantage in unpadded casts or reason to change trom properlj 
padded, properlj applied casts to the unpadded ones ’ In considering 
the treatment of fractures ot the humerus, Dr Lew in charactenzed 

the hanging cast as “a gift from hea\en ’ 

•'c L Jilurpln gnes a brief re\iew ot the histon of internal 
fixation and states that there is a swing to more open reductions 
He thinks that better understanding of the need for preiention ot muscle 
atrophj IS responsible for this -Mso the introduction ot Mta lum 
has made a\ailable a material which is better tolerated b} t e tusues 
than anj of the other new agents for internal fixation 

The details of technic of apphmg plates to bones is well out me 
b} W F Lron His most significant point is the emphasis on need 
for exact centering of the screws m the holes in the plate 


528 T^ 0 ltskl^ V V , and Tsitrm D X absorbable Metallic •Mlo^ ‘ Osteosin- 
tezit’ as Material for Fixation of Fractured Bones Khirurgna 1944 no 8 


PP 41-4-4 

529 Cobb, D B A. Simple Method of Fracture Fixation with the Kirsehner 
Mire North Carolina M J 6 92-96 (Feb) 1945 

530 Venable, C S The Lse of Transfixion Screws, Am J Surg 67 I4a- 
154 (Feb) 1945 

531 Slobe, F W , Lewan, P , Cubbins, W R Diehr A H , and Wellmerhng 

^ W Fixation of Fractures Panel Discussion, Indust. *Ied ( e 

1945 


532 Murph%, A L The Present Status of the Internal FuxaUon ot Frac- 
tures, Canad M A J 52 582-587 (June) 1945 

533 L^on \V F Technic of Planng Long Bone Fractures, S Qm North 
•'■msnea 25 99-110 (Feb ) 1945 
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[Ed Note Dr Lyon has been jnterested a long time m the ques- 
tion of holding power of screws in bone, and his opinions on this subject 
are backed by much authoriQ'- ] 

UJises Sosa de Ouesada and Luis Saiz Navarro descnbe tanous 
methods of treatment of 96 fractures of tlie shaft Their results were 
best m those cases in which treatment w^as wnth vitalliura plates and 
screws 

Gerard Samt-Onge®^= recommends suturing of bones with silk- 
w'orm gut or bronze wire because of “w'ar shortage of matenals ” 

[Ed Note War shortage is about the only justification for bone 
sutures This method was abandoned many years ago because it did 
not provide sufficiently secure fixation ] 

R M Yergason®“® advises placing Kirschner wires obliqueh 
across fractures while leaving the ends projecting through the skin 
For fractures of the patella and the olecranon he prefers heaw siher 
wire He also discusses the relatne merits of vitalhum, tantalum and 
stainless steel 


FRACTURES OF THE SPINE AND THE PELVIS 


War wounds of the pelvis are described by L G Lewis,-* and 
he cites the types of treatment needed w hen urethra, bladder and rectum 
are injured Suprapubic cystotomy and colostom) are performed 
early , hemostasis is essential as w'ell as repair of visceral defects Earlj 
drainage of the bladder to prevent extravasation is probably the most 
important hfe-saving measure m these cases 

Walter Carruthers,’-® who has written much on fractures of the 
pelvis, states that m 16 per cent of cases of fracture of the pehis there 
IS accompanj mg injury to soft tissue In 10 per cent there are injune^ 
to the urinary tract He feels that fragments must be perfectly restored 
in women to prevent interference with child bearing In his experi- 
ence with 66 cases, he has been able to effect excellent reduction with 
the tumbuckle casts for traction and lateral separation of the thighs 
Another discussion of the tumbuckle cast treatment for fractures 
of the pehis, b) C kl Silver and H W Rusbndge,-” concerns its 


534 Sosa de Quesada, U, and Saiz Naiarro, L. Concepto actual en e! trata 

miento de las fracturas diafi'anas de los huesos largos, Gr ortop ' irauira o 
Habana 12 3-23 (Jan -March) 1945 , j 

535 Saint-Onge G Precede cimplifie d osteo-s>nthese, Lmon 

Canada 74 399 604 (Maj) 1945 'fn-e 

536 Yerga'on, R. M Metallic Fixation of Fractures bs U'c ot 
Xfethods and Appliances Connecticut M J 9 276-2S0 (April) 19 a 

537 Lewi=, L G Cases of Severe PcImc Iniuix Tr -outh 

56 S6-93 1Q45 , „ ^ . .f Fnu-X'e' c' P' 

538 Carruthers W ^nato-nic and Functional Reductions o r 

Pehis Am T Surg 69 39-46 fjul>) 1945 n, 

539 Siher C M and Rusbridge H W A Trcatire^fo 
tures of the Pehns, J Bo-e S. Tomt Surg 27 l:-.-lcJ (J‘ 
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use m tlie Anm in Aorlh Xifkt W nli iinkt'-Iini v lIi strips enough 
tension could lie obtiiiiLcl to lediici t)%crriding iriuiiicuts pcrtccth 
In 45 jiir cent ol pclMc riiie: iricture I (j Pionniii ‘ touiid e\i- 
dence ol fraclurcs oi the ^ icruiii Mg'-! ot these in\oI\ed the upper 
tonunini with s\niinnnis reierihle to the first and ‘-eennd sicral nenes 
—tingling o\er the outer '-ide ol the toot weikne-s ot the hamstrings 
and muscles of the eih and dimimition ot inkle jerk Recoeen was 
slow and some impiirmetu e>t gut persisted in i number ot cises 

S X Dehoo ‘;i\s tint nuoroscope n iniceiirate in making diag- 
nostic studies of injured Inek" E\eii good ruenmenograms ire some- 
times misinterpreted heeiu-c ot persntent epipluses or partial 
ossifications ot the anterior longitudiml hginient tint ma\ be contused 
with true iractures 

A special sprain tneturc ol the spine is described b\ I H Annan 
m British jirisoners ot war who were used b\ the Germans to shoe el 
sand Fiiteen cases of “shoxelers iricturcs were obscncd wherein 
the sixth and seienth cerncal spinous processes were tractured spon- 
taneous!} alter hea\} labor Lndcrnutrition and excessue tatigue were 
probabh contributing factors Rcco\cr\ was complete alter consenatue 
rest therapi 

Fractures of the spine in “metrazol shock,’ iceordmg to Alberto 
Fernandez Saralegui are realh iiulsion tracturcs Preliminary 
spinal anesthesia, as recommended In Hamsa and Bennett is ad\isable 
to prey ent the sey ere strains on the spine 

A new type of corset for the treatment of spinal fractures has been 
de\ eloped by G Sajgo The ordinarj body cast is used six weeks 
to rest the spastic musculature of the back ’ Then a corset is applied 
"hich IS hinged in the middle to alloyy gradual correction while at the 
same time permitting light treatments and massage 

The nursing care ot patients yyith fractures of the spine and injury 
of the cord is explained by L A Alount She emphasizes the irrepar- 
able harm yyhich can be done patients bj improper handling and points 
out the adyantages of skeletal traction on tlie skull Preyention of 


540 Bonnin J G Sacral Fractures and Injuries to the Cauda Equina T 
Bone S. Joint Surg 27 113-127 (Jan ) 1945 

541 Deboo, S N Radiological A.spect of Fractures of the Spine Based on 
nn Anal} SIS of Two Hundred and Fift\-Four Cases of Injur\ to the Back kl Bull , 
Bomba^ 12 353-357 (Dec 16) 1944 

542 A.nnan, J H Shoyeler’s Fracture Lancet 1 1/4-176 (Feb 10) 1945 

543 Fernandez Saralegui A Fracturas por shock cardiazolico Rey Asoc 
U’ed argent. 58 864 (Oct 15) 1944 

544 Sajgo G Ein neuer Xyp yon Redressement- und Entlastung-mieder, 
Ztschr f Orthop 71 309, 1943 

545 Alount L A Injunes of the Spinal Cord Treatment oi Injuries 
As'^ociated yynth Fractures of the Spine Am T Xursing lOl-lOa (Feb ) 19-15 
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bedsores and superrision of bowel and bladder function are likeune 
well presented 

A new adjustable cer\ical spinal brace is described b\ Edwin 
Boldrej Since plaster of pans casts are bulk-\ and uncomfortable 
and are not particularlj'' effectne, this brace seems to offer more 
endurable support to the neck An aluminum cup is shaped about t!ie 
occiput and as far forw ard as the ears This is attached to the shoulder 
and trunk portion of the brace by a ball and socket joint Since no 
apparatus fits under the chin, the mandible is free, and this perniitj 
cherving and talking without effort When properly fitted to the 
patient, this brace holds the head securelj and jet does not cau^e 
any distressing discomfort 

The operative treatment of dislocations of the cenical part of the 
spine IS discussed bj R J B jMcEw'en and J G Bickerton In 3 
cases in militarj hospitals, the dislocated facets were exposed and leicrcd 
into position b\ direct pressure Traction bj skeletal tongs in the skull 
was maintained during the operation to prevent injur\ to the spina! cord 
Afterward plaster casts were applied to be worn during concalescencc 

[Ed Note Rogers and others have shown that there is a great 
tendency to recurrence of dislocations of the cenical part of the spine 
even after they have been well reduced Consequent!) thci adii'cd 
w irmg the spinous processes at the time of the operation or inserting a 
hone graft ] 

From the Mayo Clinic J J Hmchey and W H Bickel •’** reported 8 
cases of fracture of the atlas While this is a serious injurj it is lanl m 
only 10 per cent of cases Often there is fracture of the skull or oi iht 
cenical part of the spine m addition The anatomic leatures of the ath> 
are well explained m relation to the mechanism of the traclurt, '=inc<- 
there are few clearcut sjmptoms Treatment is b) head traction lollowcd 
b) the use of a plaster collar for six or eight weeks Stiffness ot the 
neck and occipital neuralgia are uncomfortable after-effects of this injuri 

E H T Hamblj has similarl) shown that fractures of the odn.i 
toid process of the axis are not so deadi) as was once supposed 
maj be simple cracks at the base of the odontoid process, fractures o t ic 
odontoid with dislocation of the axis, or h) perextension fncturt f i 
locations of both axis and atlas The author reports a case oi tracturt 


346 Boldrej, E. Supports e Immobilization of the CerMcnf Spir 

G\nec &. Obst 80 107-108 (Jan) 1945 , 

347 McEwen R J B and Bickerton, J G ^ U j jQi 

Spine Treated bi Open Reduction J Bone £. Joint Surp -7 6/7“ 

- - , -r, _i rtr TT rractucc OI tthi \rn --ir/ 


and Bickcl \V H 


S4S Hmchei J J 
826-832 (June) 1945 

349 Hambli, E H T Fracture oi the Odontoid Procc s 
Tixation Ijncet 2 85! (Dec 30) 1944 
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(Iblocatioii 01 tlu (kIoiUouI witli jniilNsi', winch wi^ ‘^iiLCCs-tuIh trcnted 
1 )\ tnction 111(1 nnnijiuhtmn iiiKkr ^nc-IlK•'l'l 

iR\(TlKI tOMI’I K \TION'' IMIKII-S TO M R\ FS 

Penphcnl iicr\c iiiiuiri: with irnclurc' irc cmiincratccl In E S 
Gurdjian and H M Snnthcr' ’ Fhcir >-ttid\ based on 53 cases 
injuries to a radial ner\e 32 ca^e- to an ulnar nene 9 ca«es to a 
median nene 3, to a iicroncal ntrac S and to a sciatic nene 1 Larh 
exploration of injured ncret'' n recoininended t‘-]ieciall\ it the fractured 
bone is to be treated h\ open reduction \\ hen the ulnar nerie is injured 
"ith fracture ot the medial ctnichle ol the huineru- the authors recom- 
mend prompt exploration and anterior tranepo‘-ition of the nene In 
compound iractures, it r now jiO'sible to do prinnre repair of nerees 
because of modern chemotherajieutic method^ The article possesses an 
excellent bibhograplu 

The importance ot earh treatment oi ncr\e injuries is stressed be 
R G Spurling, ■'* who was consultant m North \frica Earh in the 
European War, patients with injuries to bones and nenes were treated 
first lor the fractures and then two to tour months later were reterred to 
the neurosurgeons for repair of the nerees \tter such an internal onh 
20 per cent of the cases had satistactore outcome In December 1944 a 
program was instituted for earh treatment ot injuries to neraes and 300 
patients were treated within six weeks alter the accident The results 
"ere much better, especialh in the case ot sutures of radial and saatic 
nenes The poorest results were obtained m sutures ot the brachial 
plexus, the median and the ulnar nerae, because ot the mixed nature 
(motor and sensora ) of these neraes 

COaiPOLXD FRXCTLRES 

The National Research Council’s Project on Contaminated W'ounds, 
reported ba F L IMelenea and A O W hipple,=-= summarized the results 
of treating 926 aaounds maohmg soft tissue, 674 compound tractures and 
591 burns, a total of 2,191 injuries treated at six centers throughout the 
United States oa er a taa enta -taa o month period The chief factors con- 
eerned aa ith the dea elopment of infection m sott tissue aa ounds and com- 
pound fractures were found to be (1) degree and extent of damage to 

5S0 Gurdjian, E S , and Smathers, H M Peripheral Xerae Injura in Frac- 
es and Dislocations of Long Bones, J Xeurosurg 2 202-219 (Xfaa) 1945 
531 Spurling R. G Earh Treatment of Combined Bone and X'erae Lesions 
S Arma M Dept 4 444-446 (Oct ) 1945 
352 ■\Ielenea F L and \\ hippie A O Statistical ■\nalasis of Studa of 
reaention of Infection in Soft Part ounds Compound Fractures and Bums 
"'th Special Reference to Sulfonamides Surg Ganec Obst 80 263-296 
(March) 1945 
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soft tissue, (2) degree of gross contamination b} foreign material (3) 
duration of time betw een injurr and surgical care, (4) nature ot bac 
tenal flora in wounds and (5) care and thoroughness with uhidi 
devitalized tissue foreign bodies and gross contamination are renioied 
The first four of these factors applied in burns let most important was 
the extent and depth of the burn 

The proph 3 'lactic use of sulfonamide compounds, localh or svs 
temicall}’ or in combination, failed to reduce the incidence or seieriti of 
local infections in w ounds or burns The de\ elopment of infection was not 
delajed, nor were pathogenic organisms eliminated from the wounds b\ 
the use of sulfonamide drugs Sulfonamide compounds did nnnmiize 
the spread of local infection, thereby reducing septicemia and death, 
howe\er, this was accomplished by systemic drug therap\ when infection 
de\ eloped m the controls as readily as when the drug was used proplw 
lacticall) 

Although the results were somew'hat disappointing, so far as the 
workers had hoped to find something w'hich would pre\ent infection in 
these wounds, their obser\ations indicated that the preiention of infec- 
tion in both cnilian and war wounds rests on the well known surgicnl 
principles of remotal of deritalized tissue and contaminants with rapid 
restoration of normal functioning of the invohed part Such factors 
are beiond the scope of sulfonamide drugs 

A number of articles on the management of compound fractures and 
other war wounds appeared in 1945, depicting a pronounced cioliitioii 
in the management of these cases kl Sulamaa'"’ discussed the adnn 
tages of the Orr method and its counterpart, the Lohr method, used in 
75 w ar fractures w ith a mortality of 5 3 per cent and one amputation 
He stressed the importance of careful examination for other wound 
especial!} ^ascular injuries, before application of the closed plaster ca't 
and warned against the possibility of the formation of abscesses be neat i 
the closed plaster He acknowledges the objection of the offensuc odor 
and recommends that the closed plaster be discontinued in the late slate 
unless absolutel} necessare 

Numerous articles during 1945 described the adeent of dehee^i 
closure of war fractures and the use of penicillin as an adjunct ^ 
ment R W Hendr},W C Gledhill and B H Price ‘ reported tbci- 
results in the management of 465 soft tissue wounds and I2<S o^n imc 
tures with local and sjstemic administration of penicillin, fo ^ 

secondan closures ot these wounds, the result wa^ pei" '' ’ 

553 Sulatma Combimtion oi Ointment Drc"in^ in'! Ci‘* n < 

of Gunshot Fractu-cs \cta chir 'Scindmn 89 YF l'>44 ^ 

554 Hcndi^ R \\ Glcdh.ll W C .ml Pnee P li Toa - 
Camalties Two Stset Op.'-ni n 1 meet 1 61'’ O-fl fMa' M 
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m compound incturcs nt the ciui nt si\ uctk; T!ic\ tccl tint the loci! 
instillation ot penicillin in tlic site ot the tricturc is ot \aluc 

r H Bcntlex and other-- reported a senes oi 62 coiiipound irac- 
tures treated b\ secondare closure (on the si\tii da\, on the aeeraeje) 
combined with penicillin therape 1 his nicihod v as succcsslul in 5S cases 
eeithpriman union of sott tissue and bone and in 2 other cases in which a 
second operation lor reiiioeal oi a loreign bode eeas lolloeeed be union 
In halt ot the 62 cases there e\ as oiile local administration ot penicillin 
2nd in the remainder there eeas a combination ot local and sestemic 
administration of penicillin eeithoiit appreciable dilTercncc in the success 
01 healing m the teeo groups Bentlee and his co-e\orkers stress the 
importance ot surgical therape eehen combined eeith penicillin especialle 
the remoeal ot foreign bodies and complete cutaneous closures 

E A MacNaughton ■ reports the use ot carle secondare closure 
in the management ot 10 compound fractures of the temur receieed 
during the Normande ineasion He stresses the importance ot (I) pre- 
operatiee preparation of the patient consisting of rest translusions 
administration of penicillin and sultonamide drugs and noninspection ot 
the eeounds (2) carle reduction ot the fracture, (3) carle and complete 
closure ot the eeounds based on clinical appearance of the eeound rather 
than On bacteriologic sureee and (4) maintenance ot reduction and fix- 
ation in plaster ot pans spica 

J A MacEarlane comments on the change in management of eear 
fractures during the past fiee eears from the closed plaster metliods ot 
Trueta to delae ed closure of ee ounds in 90 per cent of all compound trac- 
tures eeith saeing of life and limb and shortening the penod of hos- 
pitalization He points out that in an unpublished report from Itale 
equal success eeas obtained in teeo groups, one receieing prophj lactic 
doses of penicillin and the other either inadequate amounts or no penicil- 
hn MacFarlane credits much to the mobile surger) and shock teams 
and feels that, although penicillin pla}s its important part, the role of 
good surgical treatment cannot be oeerlooked 

[Ed Note The good results obtained m this tepe of eear wounds 
"ere due chiefly to the use of good surgical judgment and the generalle 
excellent te pe of surgical skill displaj ed in their management ] 

The controe ersial subject of excision of eeounds and rejection of 
joints in managing ee ar fractures ee as presented in see eral papers mamle 

555 Bentlee, F H , and others Treatment ot Compound Fractures be Earle 
ound Suture and Penicillin, Lancet 1 232-236 (Feb 24) 1945 

556 MacNaughton, E A Earle ound Closure and Treatment in Pla-ter 
0 Ten Compound Fracture' ot Femur trom Xormande Front, J Canad XI Sere 
2 237-247 (March) 1945 

557 MacFarlane, T \ Compouna Fractures in War, 19-14, Lancet 1 135-13& 
3) 1945 
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I)\ surgeons S O Portiignlos “ ' recommended renio\al of all 

miecled lione meludmg llie jomis ituo!\ed close to the limit of sound 
tissue, tiicreln snv jng the unmeohed distal portion ot the hmh B) resec- 
tion the miection is remoecd, and the detect m the bone can be ratored 
1 Iter b\ bone grafts 1 he author considered the resulting extremities 
tollou ing excision of joints and repair much better than the best pros- 
thesis 


\nother Russian S R Mirot\ortse\ recommends consenatne- 
cxpect lilt treatment m wounds unohing joint and s\no\ial membrane 
itli failure ol conservatnc measures he recommends wide arthrotomi 
and recommends resection of the joint if the pathologic process pro- 
gresses ImmobiIi7ation in unpadded plaster casts is recommended 
routmeh 


In a compact article on the treatment prognosis and end results oi 
managing war iracturcv O W iistmann warns against resection of 
joints tor empaema, whicli is “alwa\s managed b\ operatne drainage 
ot the joint ’ 


H %on Habcrcr iroin personal experience gamed m World ^^ars 
I and II states that he is in fa\or ot resection ot joints in selected cases 
but at aanous times Ins opposed this practice He considers resection 
ot an infected joint iinquestionabia indicated m cases m which the 
infection constitutes danger to life should there be reason to beheae 
that a halfaaaa useful extrennta aaill be the result If the resection needs 
be so extensiae that the extreinita loses its functioning capacita, the 
author feels that amputation is preferable especialK in the lower extrem- 
ita 

[Ed Rote Resection ot aaoimds and joints is not considered a pro- 
cedure of choice in the United States ] 

H E Branch states that bullet fractures of the long bone require 
more cireful treatment than anj other serious fracture His artice 
stresses consera ation m debridement and management of these fractures 
and points out that fragments attaclied to periosteum and soft tissues 
act as “struts” or lia e bone grafts for the restoration of the shaft o t e 


558 Portugaloa S O Consera atiae Operations on Extremities Instead 

imputations and Exarticulations Nen Principle of Surgical Therapj o 
copurulcnt Fractures Khirurgiaa 1944, no 11, pp 04 70 . , 

559 ilirotaortsea S R Clinical Aspects and Therapa of Guns o 

of Large Joints Soaet med (no 7-8) 8 S-IO 1944 Wrhnschr 

560 Wustmann 0 Schussbruebe der Gliedmassen, Deutsche me 

70 243 ( April 28) 1944 uf^„neen 

561 aon Haberer H Zur Frage der Gelenkresebtion nach ciussaer 

Cbirurg 15 729 (Dec IS) 1943 ^ Surg 

562 Branch, H E Bullet Fractures of Long Bones J none a j 

27 227-232 (April) 1945 
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bone Renio\nl oi rcnclih iioiiinLlnllic torcigii i)Of!ics is urged 

but too c\tcn"-i\c Penciling im\ do iimrc Iiirm tiuii good 

0 M'i\r calls attention to tlic tact tint war iracturcs otten 
beal m poor po'^ition and recommends tlic wedging ot casts to correct 
angulation and restore proper almement ot tlic tragments 

W r Stanek and W C Peter 'on warn against comparison 
ot results in treating cnilian t\pe comjionnd fractures and war trac- 
tures because ot the dit'iereiice m surrouiuiing eircumstances The\ 
Stress tile importance eat reL->tal)Inhmcnt ot articular motion and recom- 
mend the cooperation ot orthopedic surgenii'- plastic surgeons and 
neurosurgeons at special centers if)r best results in compound iractures 

An extensue article on the treatment ot gunshot fractures was 
published In Oscar Hampton '' consultant in North \lrica Lnder 
war conditions statistical studies were impossible though there were 
iow infections and no serious sequelae troni surgical treatment oeerseas 
Reductions were more accurate than might be expected because inade- 
quate reductions were not tolerated Internal lixation ot iractures with 
'itallium plates was penorined when nccessan to hasten recoeen 
uf articular motion Elaborate care of wounds led to a high propor- 
tion ot primare unions in cases in which sutures were done immediateh 
Al Cle\ eland and T \ Groce-'® discuss closure ot compound 
wounds on the basis of their experience with 2 393 cases “Delaced 
primarc closure’ caused 93 per cent to heal before the patients lett 
tbe hospital Success of this operation depended on earh and ade- 
quate debridement ot the wound, rapid ecacuation ot the wounded to 
Permanent rear medical installations, the use of penicillin and sulton- 
uniide drugs and transfusions of whole blood 

A general re\ lew of w ar w ounds w as gic en b\ P D ilson - 
0 stated that improced treatment of shock with plasma and whole 
uod w as most c aluable in preparation tor surgical treatment There 
a swing aw a} from the Orr technic of using no dressings and 
earlier closure of wounds became the rule Loss of bone was repaired 
} bone gr afts fastened with citalhum screws 

=63 Macr, O Einfache unblutige Korrektur schlecht stehender Frak-turen im 
Munchen med Wchnschr 90 571 (Oct 8) 1943 
=61 Stanek W F and Peterson, W C Compound Fractures Occurring 
n Factors Influencing Treatment Am J Surg 67 333-341 (Feb ) 1945 

=65 Hampton, OP Jr Reparatire Surger\ of Compound Battle Fracture^ 
^Isditerranean Theater of Operations Ann Surg 122 2S9-3o2 (Sept ) 

Cleveland M, and Groie, J A Delaied Pnman Closure of ound^ 

. ^°mpound Fractures J Bone & Joint Surg 27 452-456 (Jub) 1945 

Wilson, P D Treatment of War Injuries ot the Skeletal System A.m 
' Sonet Hed 2 395-406 (June) 1945 
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An interesting stiic]\ oi tlie effects oi suhonamide drugs in com- 
pound Iractures was reported b\ M [ ilson and A R Cantwell « 
In 123 cases in which suhonamide drugs were not used there were 
nine infections In 56 cases in which there was oral and local admin- 
istration or sulfonamide drugs, there were six miections In other 
words, the first group showed less infection Consequent!}, “thorough 
surgical debridement and mechanical cleansing of the wound followed 
b} complete rest or the de\ italized tissue is still oi pnmar} importance ” 


SrECI\L FRKTLRES 


Orthopedic surgeons are trequentl} conrronted with the problem 
01 patients with “snapping jaws” Injection of sclerosing solutions 
into the joints has not been satisfactor} , and neither has excision of 
the floating cartilage H N G Hudson has desenbed an opera- 
tion which seems to offer some hopeful promise The temporomandib- 
ular joint is exposed b\ a curxed incision and the capsule is cut 
b} a lertical incision The cut edges are then o\erIapped and sutured 
together Also a pleat is taken in the capsule at the base of the 
zjgomatic process The patients can open the mouth without “clicking,” 
but there is a persistent tendenej for the point of the jaw to de\iate 
toward the side operated on whenerer the mouth is opened wideK 
A. statistical studt of the fractures which occurred in the Richmond, 
Calif , ship} ards in tw o and a halt } ears w as made b\ C C Cutting, 
L D Fisher and N Neadoff-'"'* One tliird ot all the fractures 
occurred in the hands (metacarpals and phalanges) and more than 
one fourth occurred in the feet (metatarsals and phalanges) The 
sternum and the ribs accounted for 5 7 per cent of the fractures, 
iractures of the leg occurred m 2 4 per cent ot cases and fractures 
ot the spine in 2 4 per cent of cases 

[Ed Note Fractures of the hands and the feet are common in 
most hea\y manufacturing industries, but it is surprising how few 
fractures of the major long bones occurred in this series Undoubte } 
modern safety measures are truly effective, especially since the Libert) 
ships built at Richmond were fabricated b\ unskilled emergenc} 

Athletic injuries are likewise on the decrease, as atteste ) 

A Hanson and G AV Hauser In a stud} of 300 footba 


568 Wilson, J, and Cantwell A R The Prevention 
Treatment of Compound Fractures, Bull New Tork M Coll, 

\\e Hosps 8 18-20 (Apnl-June) 1945 r Temooro 

569 Hudson, H N G Operation for Recurrent Subluxation o 

Mandibular Joint, Bnt M J 2 354 (Sept IS) 1945 „ nf Over 13,000 

570 Cutting, C C Fisher L D and Neadoft, R Sun 
Fractures m Emplovees of Richmond Shipvnrds California *. 

218 (Nov ) 1945 T„,„r>es Associated with 

571 Hanson, W A, and Hauser. G W Common I i 
Football at the Universitv of Minnesota Alinnesota Med 2 
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p]a\ers at tlic Lnntrsitr ol Minnesota dnrinc; tlie period irom 1942 
to 1945, there were no scrioii'; cranni or abdominal injuries There 
were 2 cases oi minor aeromiocla\icular scjiarations, 2 instances of 
iractured ribs and 1 iricinre scparition of tlic sc\ent!i costal cartilage 
There was 1 case oi tracturc oi lumbar transverse processes One 
dislocation ot the elbow oceurrccl, and there were 3 fractures of the 
carpal scaphoid, S iracturcs ot the bones ot the hand, 2 tracturcs of 
the tibia and 1 traeturc ot tlic nose Xo serious accidents occurred 
to the ankles because thc\ were well strapped before games, but there 
was an increase m iniunes to the knee probabh because tiie ankles were 
so well protected that the knees became the point ot maximal strain 

Another special group ot fractures tollowing parachute jumps 
was described b\ P \ Knepper Casualties were as high as 
10 per cent when training began, but as more eftectne precautions 
were taken this casualtv rate was reduced to less than 1 per cent There 
were 7 compression fractures of vertebrae, 6 skull fractures, 79 frac- 
tures of the lower extremit} and 50 fractures in other parts of the 
bodv The fractures in the lower evtremitv are eas) to explain on the 
basis ot difficulties in landing 


HE.\UXG OF FRVCTLRES 


A method ot determining healing bv sound conduction is described 
bj T L M eissberg A tuning fork ot 128, 256 or 512 frequence 
placed against a bonv prominence distal to the fracture and a 
stethoscope is placed on a bonj prominence proximal!} Companson 
With sound transmission on the unfractured side yields evidence of 
Ibe progress of healing and can be computed on a rough percentage 
basis The author states that this is especiall} useful in the femur 


Aletabolic changes m patients with fractures were studied by J E 
Howard' ^ After iractures, health} vigorous males suffer large losses 
protein from the bod} which are not due to fault} absorption, the 
•wechanical effects of immobilization or inadequate intake of vitamins 
father there seems to be a disturbance m the normal exchange of 
nitrogenous constituents betw een the cells and their external en' iron- 
wi^nt The large retention of potassium after such injunes mav have 
-orne relation to ph} sical fitness and the rate of recov ery Alreadv 
debilitated patients do not show similar losses of nitrogen alter 
tractures It seems that during the first two weeks after the accident 

572 Knepper, P \ Parachute Fractures, Surg, Gvnec & Obst. 81 SS-Sa 
HuU) 1945 


^73 }\ eissberg J L Ev aluation ot Bone-ContinuiW b\ Sound Conduction 
S Arm\ it Dept 4 471-474 (Oct ) 1943 

Howard, J E Metabolic Obsenations on Convalescent Patents from 
setures, Tr 4 ini Phisicians 58 162-170, 1944 
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forced feeding of nitrogenous foods is not essential to recoien and 
miglit conceuabl} be harmful 

J Roche and Mine R Martin-Poggi studied healing fractures 
in guinea pigs and fouml that two chemical substances operate at h\o 
distinct phases of the healing of the fracture Ascorbic acid pk\s 
-xn important role in organiration of the matrix through its action 
oil deeelopment of connectne fibers Immediateh before oxidation 
jiliospliatise shows its maximum actnite Each substance acts at a 
definite stage in the process 

Experiments on the effects of radiation on fracture healing were 
discussed b\ L Y Stefanenko The author found in expenmen^a' 
fractures in rabbits that tnpan blue introduced into the blood stained 
the spinal cord in the areas corresponding to the imohed extremih 
Ultraiiolet irradiation of the skin increased the rate of healing bi its 
action on the s) mpatlietic ner\ ous S} stem On this basis, quartz lamp 
irradiation was used oier the fracture 120 cases The author 
stated that healing took place in thirt\-se\en da\s in closed fractures 
for A da\s in open fractures and fortj-fi\e da\s in gunshot fractures 

Other observations on the effects of the s)mpathetic nenes on 
healing of fractures were made b\ E Bohm and G Fhger- ' It was 
assumed that the pain of fractures induced a aasomotor reflex or 
\ascular cramp around the site This leads to edema and articular 
stiffness In the region of joints, injection of procaine In drocliloride 
pre\ ents. pain and tends to hasten healing The authors fractured the 
fibula in rats and, m one group, administered 02 cc of 1 per cent 
procaine lAdrochlonde into the site of the fracture Injections were 
giren daih for one week, on alternate dais in the second week and 
every third daj during the third week Hyperemia at the site of the 
fracture set in more prompth in the animals that receiied injections 
of procaine Ii) drocliloride Healing was more rapid m this group 
also and consolidation of the callus w as completed earlier 

575 Roche, J, and JIarlin-Poggi R Sur !es roles de la iitamine C et de la 
phosphatase dans la formation de la substance osseuse au nneau des cals de fracture, 
Compt rend Acad d sc 213 668-670 (No% 10) 1941 

576 Stefanenko, L Y New Derelopraents m the Treatment of Fractures 
Khirurgna 1944 no 10 pp 97-104 

577 Bohm. E , and Fhger, G The Influence of Local Injections « 
H\drochlonde on the Healing of Fractures, Acta chir Scandinai 89 97- - 


(To Be Continued) 
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TRAUMATIC RUPTURE OF THE LIVER WITHOUT 
PENETRATING WOUNDS 

A Study o( Thirty Two Coses * 

LOUIS T WRIGHT, MD 
AARON PRIGOT, MD 

AND 

LYNDON M HILL Jr MD 
NEW YORK 

piper IS Inscd on 32 ciscs oi traiiimtic rupture ot tiie Incr 
'Mthout penetrating wounds studied b\ us at Harlem Hospital 
The present report cosers cases obserred during the period from Tan 1 
1935 to Jan 1, 1946, and a tew scattered cases ot which the records are 
still a\ailable which occurred prior to this period In all the cases in 
this senes operation or autops} pro\ed the h\er to be injured 

Subcutaneous rupture ot the Iner due to trauma is not so infrequent 
3s one is led to belie\e b\ tiie scattered reports in the literature In a 
studi from this hospital of traumatic subcutaneous rupture of the normal 
spleen,^ co\ering the period from Tan 1, 192S to Sept 1 1938, it was 
shown that approximate!} 20,000 patients w ere admitted to the Traumatic 
Sen ice of Harlem Hospital Eighteen of these patients had subcutaneous 
rupture of the luer This indicates roughl} an incidence of 1 to 1,111 
n the present series there are 27 cases of subcutaneous rupture of the 
h'er (excluding 5 scattered cases) due to trauma in 34,000 admissions 
to the traumatic service during the period covered bv this report This 
indicates roughh an incidence of 1 to 1,259, w'hich compares doseh to 
He foregoing figures and to the figure of 1 to 1,300 reported bv Thor- 
akson and Ha} = from the Winnipeg General Hospital 

The liver is the largest intra-abdominal organ and it would be 
teasonable to expect it to be the most frequentlv injured In a stud} 
365 cases of subcutaneous injurv to the solid viscera, Edler “ reported 

Read at the meeting of the Harlem Surgical Societv Mav 1 1946 

1 Wright L T and Pngot A Traumatic Subcutaneous Rupture ot the 
formal Spleen Arch Surg 39 SSl-576 (Oct) 1939 

2 Thorlakson, P H T and Hav A W S Rupture ot the Liver Onad 
'3 J 20 593-598 (June) 1929 

1 V, ^ L Die traumatischen Verletzungen der parenchvmatosen Unter- 

^°rgane (Leber Milz, Pankreas Nieren) Arch f klin Chir 34 343-409 1887 
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the Incr to be nnohed in 189 cases, and the spleen, kidne} and pan- 
creas in 176 cases Although this high percentage ^\as not borne out in 
a studj b\ us of rupture of the normal spleen without penetrating wounds, 
the present series shows a greater frequenej of injury to the Iner 
(table 1) Combining the two senes shows that the li\er and spleen 
are injured in about the same number of cases and that together the\ 
make up 72 per cent of all intra-abdominal injuries 

Our e.\perience shows that seasonal and j early variations are unim- 
portant It' IS of interest to note, however, that during the period of 
gasoline rationing, 1942 to 1945 inclusive, onl) 1 case is noted 

Table 1 — Incidence of Rul'lure of the Liver and Other Abdominal Viscera 
IVithoiil Paielrating Jf'oui ds in T~co Serus of Casts 



Prc'ent Series ol 
Ca'es 19S»-ia)8 

Previous Series ol 
Cates IKS-l'CS 


Totals 

_Jl 

Or£«n Ruptured 

Numly'r 

\ 

Percent ftgc 

>iumbcr 

Pcrcentace 

^ambe^ Percentage 

X.ircr • 

27 

cs c 

IS 

2iC 


S3.S 

Spleen 

23 

307 

so 

476 

53 

334 

Intestine' 

26 

21,3 

u 

I7o 

2"* 

29 0 

Jlc'cnterj 

ti 

27 

s 

4 7 

5 

36 

Pancrea' 

2 

o 7 

1 

16 

3 

2 2 


• Tiro cates not Inelodcd In the 27 occurred betweeen 193 j and less Tb^y have nerer 
howcTcr been dc'cribed bclore The cates ot raptured spleen Intestines me esters ana 
pancreas do not overtap In the two «etles ot case* 


Table 2 — Trauma in Coses of Rupture of the Liter 


TVaumatle Agent 

^umbcr ol Ca'e' 

Fereentage 

Struck by motor TChlde 


..9 4 

Fall Irom wlndoir 

S 

6.2 

Fall down stairs 


4'sault and battery 

2 


struck by streetcar 

1 

31 

Undetermined 

1 


As shown m table 2, the motor vehicle is the traumatic agent in 
the greatest number of cases In the 19 cases caused by motor vehic es, 
in onl} 1 instance did the history obtained indicate that the vehicle 
passed ov er the body of the injured 

Correlation of the age and sex incidence with the type of trauma 
reveals some interesting facts (table 3) Twenty-one cases or 65 per 
cent occurred in males and 11 or 34 4 per cent in females 0 t e 
cases involved in motor vehicle accidents, 13 or 68 4 per cent occurre 
in males and 6 or 31 6 per cent in females The 8 cases due to fa s rom 
windows show the sex distribution to be equal Two males fe own 
stairs The 1 case of assault and battery' involved a female, 1 mae vva 
struck bj a streetcar In 1 male no historv' of trauma was elicite , u 
he -dso had a ruptured spleen 
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^ In the }oungcst ige group, 2 to ■> \L-ir- it uill be noted that tlie 
- cases were caused \n nlhng out ot windows \s children become 
older and escape irom paruital care, accidents in the home decrease 
and those outdoors increase 

Tor tiie ten a ear period 15 to 24 a ears inclusiac, we haae no cases 
n t ns age group the aoung adult is cither so agile tliat injura is 
avoi ed or so reckless that the injur} is almost immediatela fatal and 
nospitahzation is not required 

studa of the tapes of lacerations and the lobes and surfaces ot 
c laer inaolaed in injiira without ijcnctrating aaounds is of interest 
and reaeals some imponant tacts 


TAnLE 3— Igc aid Sex of Patient CorrelaUd -i th Traun a 


Age 


3 

i 

6 

S 

11 

12 

li 

2o 

28 

17 

2a 

So 

37 

23 

42 

43 
4o 
40 
49 
00 
63 
C3 

Total 



Fall 
from 
\\ (ndou 


Typo of Trauma 

Fall Struck Struck cult 
Down by by and Lad'>tcr 

Stalr« Eu« Streetcar Cattcrj mined 


Total 


1 

1 

3 

1 

n 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 


51 


1 

I 

o 


o 


1 


1 

1 


2 


1 

7 

1 

1 


2 

1 

1 

1 

1 

1 

1 



1 

2 


1 


1 

1 


1 


1 


1 


1 


1 


1 


1 


1 



f largest gland aaithin the abdominal caaitj Its 

' it}’ and its position, suspended at the base of a bona cage con- 
sisting of the vertebral column posteriori) , the firm costal margin later- 
3 and the abdominal avail and xiphoid process of the sternum 
^ony, combine to render the Iiaer amlnerable to direct injur)' and 
njury by contrecoup The right lobe, being larger and less protected 
the left, ,s „o,e eas.lj mjured 


^'■■aTURE OF LVCERATIOX 


TVi 

6 nature of the laceration of the lia er also a aries Iiloorhead’s * 
l^^nce, as well as our own, reveals a tendenca of the liver to split 


Cnml J T Traumatic Surgem ed 2 Philadelphia, W B Saunders 

'“Ompam 1923 p 
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and crack in more or less i stellate manner ^\ith considerable hemor- 
rhage and escape of bile The right lobe is not infrequent!) split and is 
iisuall) the site of central ruptures In our senes i\e ha\e no transierse 
lacerations \\'akele\ “ beheies that this t}pe does not bleed so freeh 
as the vertical laceration * 

As IS shown in table 4, the right lobe was injured m 27 cases, the 
left lobe in 2 cases and both lobes in 3 cases The figures support 


T^be 4 — Lobes and Surfacis htzol'ed v Riif'tund Li^er 


Ca'c Eleht 


utt 


Free Blood ia o£ 

Feriton»al Abdominal 
Both Cariiy Tap 


1 inferior 'urlace 


3 Split 

4 Split 

5 Dome 

6 lateral anrface 
r -Interior eurfacc 
S Dome 

9 Posterior surface 

10 Spilt 

11 Dome 
U Split 
13 Dome 
1 -j Dome 
la Dome 
10 Split 
17 Dome 
IS Dome 

19 

20 


Through and 
through 


21 Dome 

22 

23 Central 

24 Dome 
23 Dome 

20 Anterior surface 
27 Dome 

25 Dome 
29 Dome 


30 Posterior surface 

31 Posterior 
surface 

32 Posterior surface 

Bleeding— Small 0 to 200 cc moderate 



Barge 

Po« tire 

Extensive 

large 

^on*“ 


Pus and blood Positive 


Large 

Po itire 


Lar^e 

^OIle 


iloderate 

Bo itire 


Moderate 

^one 


Itarge 

Positive 


Moderate 



Large 

Bo itive 


Large 

Po'itire 


Large 

Po^^itire 


Moderate 

hone 


Moderate 

hone 


Large 

hone 


Large 

None 


Large 

hone 


Large 

hone 


Large 

Negstjre 

Anterior 

Large 

hone 

surface 


Large 


Anterior 

Large 


railBce 


Large 

>ODe 


Large 

^egatlTe 


Large 

\oce 


Large 

None 


Large 

None 


Large 

Poejtire 


Large 

Pentoneo® 


Large 

copy po® 
Pocitire 


Large 

None 


Moderate 

Boutire 

1 cc to 500 cc. 

laree 500 cc 

end over 


Moynihan’s ' statement that the right lobe is injured six times as fre- 
quently as the left lobe , 

A stud)’’ of the surfaces of the liver injured show’s the dome 
right lobe involved m 14 cases, the posterior surface in 3 cases, 


D 

6 

pan\, 


Waliele>, C P G Hepatic Injuries Chn J 65 43/-442 
Motnihan B Abdominal Operations Philadelphia 
1926 sol 2 p 236 


(.\'oi ) 1936 
B Saunders Com 




n RIGHT m ii ~~7h n v itic kiptiri ni ui lr oi 7 


anterior surnec in i eT^c*: the inicnor Kiirliet oikc hkI tlic lateral 
sunace once 'I lie po'-terior ciirhcc ot the lett lobe ua' in\ohcd once 
and tlie anterior sunace ot both lobes twice In ill the posterior surface 
was in\ol\ed in oiih 4 ea-jcs Ibis tends to dispro\c the statcinent 
current in the literature that most ruptures are said to occur along the 
posterior inierior sunace owing to the taci that during injun the Iwer 
IS thrown against the \erte!)ral colnnin In G ot our cases the Iner 
was actualh split, the right lobe fi\c times and the lett lobe once \\c 
haae 1 case ot central rupture In table 5 we compare our experience 
in the irequenc\ of nnoKement oi \anous siiriaces ot the Iner with 
that ot I^nib 

The amount ot bloo<l in the abdominal ca\it\ or under the capsule 
in rupture ot the Iner is iisualK moderate or large in amount The 
reasons tor copious hemorrhage are as lollows the thm-w ailed hepatic 
leins are without \ahes and do not retract or contract, blood mixed 
with bile does not clot so easih the respiratoiw moeements ot the 


Tcble 5 — Prequctcy oj Ii'ol cment of I anous Surfacis of She Lihr 


Surtsce 

Lamb ' S<ne« 

Our Sen»' 

Percentage 

Percentage 

l>ome 

U 0 

43" 

Inferior 

^0 

o 1 

Anterior 


21 S 

Posterior 

00 

12-a 

Lateral 

Vo 

SI 


diaphragm aggravate the injury , hepatic tissue is friable, easil} dis- 
placed by hemorrhage and therefore does not act as a tampon In all 
our cases there was a moderate or large amount of blood in the peri- 
toneal cae it} In 1 case the patient refused operation for eight dai s, 
^od pus and blood were found in the peritoneal ca\it} at operation 
e use the term “moderate” to denote 200 to 500 cc ot blood and 
olots, below that figure, “small,” and abo\e it, “large 

How much trauma is necessare to cause rupture ot the Iner’ In 
^ paper on rupture of the spleen w ithoiit penetrating w ounds ^ we 
show ed that the trauma could be mild , theretore associated lesions are 
net common Of 30 cases of rupture of the spleen without penetrating 
Wounds, m 13, or 43 3 per cent, there were, no associated lesions In 
traumatic subcutaneous rupture of the Iner, there were no associated 
lesions in 10, or 31 3 per cent The trauma therefore necessaiw to 
eause ruptu re of the Iner is usualh se\erer 

s* L *^NeiII, J K Traumatic Rupture of the Lner California & West Wed 

54 68-70 (Feb) 1941 

S Lamb C \ Rupture of the Lner Xew England J Med 221 S5S-S59 
tNo\ 30) 1939 
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Robin'* and others haie reported rupture of the Iner in cases due 
to minimal trauma, but Sciacca,’® in studjing spontaneous rupture ot 
the Iner and cases \\ith minimal trauma, came to the conclusion that 
in such cases tlie parench}ma of the h\er is not normal Dene and 
Benel ” stated that "m traumatic rupture, the rupture is the cause of 
the hemorrhage In spontaneous rupture, the hemorrhage is the cause 
of the rupture ” 

Since the trauma in rupture of the Iner without penetrating wounds 
IS sererer, associated lesions are commoner In the present senes we 


Taisle (> — -issOcKiUd Lesions m Tzceiity-Tuo Cases of Rupture o; the Lt 
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have but 10 cases without associated lesions Of these 10, 5 w^ere due 
to motor \ehicle accidents, 2 were caused by falls from wnndows, 
by falling down stairs, and 1 was the result of assault and batten 
The frequency and severitj of the various associated lesions in 
order of their occurrence is shown m table 6 There were cases 


9 Robin r G Case of Ruptured Liver Due to Trmal Violence s 

Hosp Rep 84 100-103 (Jan ) 1934 Polidinico ('ez chir ) 

10 Sciacca, F Le rotture quasi spontanee del fegato, Pobclin o i 

44 234-263 (Vai ) 1937 , Con- 

11 DeMC, E, and Benel, L L’apoplexie hepatique dans 1 Rhl 
siderations sur les ruptures spontanees du foie, Ann de derm TP 
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^\hIch ce\crc assoented were jirc'Ciu The traumas in tliL't. 

caiCi Were as lollou« 14 motor %l1iic1c itLidcnts 6 lalis and 1 str(.>.t- 
car accident, in the last ca'^c tlicrc was no llIstor^ oi trauma but \ (. 
bel!e\e tliat tlic patient was injured while under the influence oi Iiquur 
because he also had a ruptured spleen 

From table 6 one can stud^ the ircquenc\ ot associated lesions 
Lacerations ol the brain and spmal cord pro\cd b\ spinal tap ana 
ruptured spleen each occurred fnc times In 5 ca^cs there were multiple 
fractures simple and compound (c\clusi\c ot iractures oi ribs) It 
IS of interest to note that iractures ot the ribs appeared fne times in 
•I cases, the right side lieing inaohcd in o cases both sides m 1 case 
and the lower ribs on the left side in 1 case In all these cases the 
right lobe ot the Iner was inaohed in the rupture 


CL\SSIFIC\TION or TRALMATIC KLPTLRE 

Since the associated lesions occur so frequenth and arc so se\ere 
ns to obscure the diagnosis, each of these cases must be studied and 
c'^aluated indn iduallj We shall base our classification of traumatic 
rupture of the liver on the cases in which no complications were present 
There is considerable variation in the clinical manilestations ot 
rupture due to the character of the internal concealed hemor- 
^ nge which dominates the sjmptoms, and classification therefore is not 
It IS clear that an} classification must be elastic 
Hitzrot’s and Mo} nihan’s ® classifications are based on the patho- 
Ofic findings Hitzrot’s classification is as follows 

^ Subcapsuiar rupture 
3 Central 
b Subcapsular 

Rupture of both capsule and parench\'nia 
^fo}nihan proposed the following classification 
2 ^“Pbire of the Iner with laceration of Ghsson s capsule 
Separation of the capsule with subcapsular hemorrhage 
Central rupture with formation of abscess or evst 


fn^sniuch as the clinical manifestations of traumatic rupture of the 
penetrating w-ounds not infrequenfl} bear no relation 
the'^ ^ S2\erit} of the rupture, we offer a classification dependent on 
^ rate of hemorrhage The rate of hemorrhage at times ma} not be 
^^proportion to the amount of damage to the liver V'ance,^^ studying 
^^hi ch came to autops} , confirmed our impression He found in 


rr I 

(Juh) 19J7 

^3 Vance B 


Subcutaneous Injuries of the Lner, A.nn Surg" 66 cO-63 
Subcutaneous Injuries of A.bdonunaI Viscera Anatomic 


*nical Characteristics, Arch Surg- 16 63I-6S9 (^farch) 1928 
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a stud) of 21 cases that 33 3 per cent of the patients died at the site 
of mjur), 38 1 per cent died within the first si\ hours and 286 per 
cent Ined a sufficient lengtli of time for an adequate clinical stud\ 

In our opinion there are four clinical tjpes as follows 

1 Massive hemorrlnge, causing almost immediate or sudden death 

2 Acute hemorrhage producing shortiv after the injuo a state ot shock which 
rapid!} becomes deeper 

3 Repeated small hemorrhages, the patient enters the hospital m good condition 
but shows signs of slow progressive hemorrhage, increasing anemia a rising 
pulse rate, a fall in blood pressure and progressive weakness or the signs 
and svmptoins mav disappear except lor pain in the liver area and then 
recur graduall} or with dramatic suddenness the reappearance oi signs of 
internal concealed hemorrhage mav occur at anv time from one dav to even 
months later ” 

d Spontaneous cure, the patient shows evidence of injurv to the liver with 
signs of internal concealed hemorrhage svmptoms disappear in due time 


A presumable case of tvpe 4 was seen recentlj 


The patient, a man 40 vears of age fell three stories He was brought into 
the hospital in extreme shock His blood pressure was 90 svstolic and 60 diastolic, 
and the pulse rate vvas 130 Rigidilv of the upper part of the abdomen was 
present on the right side Roentgen ravs showed pneumothorax of the right side 
fracture of the seventh, eighth, ninth and tenth ribs on the right side in the 
nipple line and fractures of the transverse processes of the first, second third, fourth 
and fifth lumbar vertebrae on the right Abdominal tap was done six hours after 
admission, and 2 cc of blood vvas obtained The patient was seen in con'vltation 
bv various members of^he staff Their opinion vvas divided as to the seriousness 
of an} intra-abdominal injur} He vvas carefull} observed, and at the end ot ihirtv 
SIX hours his abdominal s}'mptoras had subsided He vvas treated conservative!} 
At the end of sevent}-two hours he presented no abdominal signs of anv character 
at the end of a week he was out of bed and wanted to go home 

Because of the location of the multiple fractures of the nbs over the 
right lobe of the liver, together with fractures of the right transverse 
processes of the lumbar vertebrae, and the blood obtained from the 
abdominal cavity by means of abdominal tap from the right upper 
quadrant, it is most likely that the bleeding w'as from a small laceration 
due to rupture of the right lobe of the liver This case, therefore, is 
presumably one of spontaneous recover} 


34 (a) Robertson D E, and Graham R R Rupture of Ibe Liver 3Yitliout 

Tear of Capsule Ann Surg 98 S99-903 (Yov ) 1933 W Wulsten J 
Khnik und Pathologic der zentralen Leberruptur Beilr z klm Clur 
436, 1931 (c) Corriden T F Subcapsular Rupture of Liver m Child fmrgcn 

8 446 45S (Sept ) 1940 (rf) Christopher F Rupture of Liver ” 

103 461-464 (March) 1936 (c) Robertson, D E Rupture of Liver 

lear of Capsule, ibid 106 467-469 (Sept) 1937 (/) Brandberg R 

Kbnik der traumatischen Leberv erletzungen bei iinv erletzter Kapsc 
Scandinav 63 321-345 192S 
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In our scriLS wc ln\t 1 ct-c ol nn'^'-nc iKiin'inrliagc In tins case ihe 
nsjht lol'L 01 the Incr was loiiiul to be split 

In ca'e 16 oi nbic 4 a (i \cir olil pirl \ a< sii'l ti ln\i. bi-cii '■laid li\ ui 
^Jln-^obilc c (.halt lo r l>clorc ailmi'-^ion to tl s lo piial PIusKal c\ammatio>i 
raeilcd a cirl in p'otom (1 sh(s.k her hhxxi jio. '■nr' uat tint oh amalile Tiic 
jaaic 1 \\a= «olt Tlic patic U died tiitcc > i ii ui c- a'U r adaii^'ion The rccrop \ 
ruealed laceration oi tie riehl h he oi tlu lutr p'aeticalh split in hah in a 
GircL^ion 


In the group m whicli aeiitc hcniorrli tge oceurx the patient although 
I>rought to the hospital shortK utter the aceulcnt is in '•hock on adinis- 
sioa The patients coiuhtion becomes progressuiK worse as the shock 
(kepeiis This group is illustrated b\ the tollowing ease 

The pauent in cave 0 ot table 4 a 12 \car old eirl was v-nd to ha\c been 
''Hick b\ an automobile vborth licforc admiwioi Pin vital csamination revealed 
® Sirl m shock, with a blood prewurc ot 85 vjstolic and 60 oiastolic The abdomen 
'ai volt with slight tendernevv m the upper part The patient was given anti- 
ock ihcrapv, and despite this the blevod prcvvtirc icll to 70 v\vtolic and aO 
vl^l!°^'*' nlxlomcn became more tender in the Icit upper quadrant with 

'S t rigiditv \ diagnosis of ruptured spleen was made and an operation per- 
'ormed operation a 3 mdi (12 7 cm) laceration of the po tenor aspect oi 
2 nght lobe ot the liver was lound There was a moderate amount ot blood in 
'e Peritoaeal cav itj Tlic tear in the hv cr vv as packed w itli gauze Postoperativ eh 
patient went downhill and died the next dav with a temperature of 104 F 
Ojtmortcm diagnosis was rupture ot the liver, hemorrhage and shock 


In cases of repeated small hemorrhages after the initial injure , the 
patient s condition gradually becomes w orse w ith obscure abdominal 
S'mptonis and progressive weakness, the patient mav be relatiael} tree 
^ S)mptoins except for pain in the area of the liver, until a mass 
^pears in the nght upper quadrant or until the liv er becomes enlarged 
ns period, relativ el}' free from sv mptoms, mav be suddenl} terminated 
a dramatic episode of sudden onset of acute hemorrhage or the reap- 
P^rance ot signs of slow hemorrhage The follow mg case is illustrativ e 


tw P^nent m case 5 ot table 4, a 46 vear old man fell down a flight ot stairs 
*'5 betore admission During the tall he struck his abdomen The patient 
not unconscious but felt weak After the fall he e.xpenenced steadilv increas- 
abdominal pain, worse on motion He felt weaker Phvsical 
146 revealed a well developed, well nourished man Blood pressure was 

nnd 74 diastolic There were tenderness over the right costal margin 
,jjj in the nght upper quadrant Laboratorj studies revealed an ictenc 

I the hemoglobin value was 80 per cenU 

lono- laparotomy revealed two deep lacerations, one 2}^ inches (/ cm) 
500° cc 1 ether 2 inches (S 1 cm ) in length on the dome of the hv er There w as 
tree blood and clots in the peritoneal cavitv Lacerations of the liver 
Qj ,1 9®t-ked w ith gauze On the second postoperativ e daj a tj-pe 20 pneumonia 
Posto^ °"er lobe of the nght lung developed, and the patient died on the third 
'niar ^ Jvecropsj revealed lacerations of the liver, lobar pneumonia 

'an and necrosis ot the middle portion ot the nght lobe of the liver 
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\^e ha%e no cases df repeated small hemorrhages with iomation 
of a mass m the area of the luer, but thej ha\e been reported in the 
literature Robertson’s and Graham’s cases showed a slowlj de\ el- 
oping mass in the hepatic area In central rupture the Iner may be 
tound enlarged and palpable 

As far as we have been able to ascertain, no cases of spontaneous 
reco\ery from rupture of the Iner haie been studied at this hospital, 
except the 1 presumable case (cited earlier in the paper) which is 
not included in this senes In over 4,000 autopsies no case of traumatic 
cj St of the liver has been noted Such cases, how e^ er, ha^ e been noted 
m the literature Haw thome. Oaks and Neese reported a case which 
showed inspissated blood m the gallbladder at operation The patient 
made an uneventful recovery’, but continued to \omit blood for a short 
while after operation because blood had seeped down the biliary tract 
into the duodenum 


T K-BI.E 7 — Gross Pathologic Changes of Liver iii Rupture 


Clinical Cla«s 

Lobe and Snrtace Involi ed 

Trpe of Laceration 

Mn«ivc hemorrhage 

Right lobe 

SpUt 

icute hemorrhage 

Dome of right lobe 

Po'tenor aspect right lobe 
Dome ol right lobe 

Dome of right lobe 

Dome of right lobe 

Zxten'irc laceration 

Sin (13 cm) deep 

Sin (7 6 cm) deep 

Several deep lacerations 

3 in deep 

Repeated email hemorrhages 

Right lobe 

Posterior surface, right lobe 
Po'tenor'iirface right lobe 
Posterior surface right lobe 

SpUt 

Large stellate laceration 

3 in deep 

Large irregular laceration 


In summation of our 10 uncomplicated cases, we found the following 

Masslre hemorrhage lCB«e 

4cute hemorrhage Scales 

Repeated small heraorrhage*: ica^es 

The greatest number of cases, therefore, fall into the group of acute 
hemorrhages or repeated small hemorrhages 

The pathologic changes m the liver are not charactenstic, and e 
symptoms are not infrequently' out of proportion to the pathologic 
changes (table 7) 

DIAGNOSIS 

The diagnosis of rupture of the Iner without penetrating wound 
in the uncomplicated case is difficult, and it is extremely so m t os 
cases in which severe complications occur It must also be remem ere^ 
that sy mptoms of mtra-abdommal injury' may not develop for six our 

35 Hauthorne, H R Oaks, W W, and Keese, P ^ Luer 
Case Report of Repeated Hemorrhages Through Bihan Ducts, Surgerj 
(March) 1941 
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or more’® There arc no signs or s\mptoins which are pithognomonic 
ot this condition, and one must c\aUntc cnch case on us own merit 
The signs of rupture of tlic Iner williout penetrating wound ?re chictl\ 
hemorrhage, shock and peritoneal and diaphragmatic irritation In the 
rare case of subcapsular rupture, a tender mass ma\ be palpable as 
has been reported m the litcraiurc In central rupture blood — because 
ot Its entrance into the bihar\ tract — ma\ appear in the ao.nitus or the 
Iner ma} become enlarged Iloweacr because ot the se\erit\ ot the 
concealed hemorrhage it is essential that rupture ot tlic Iner be recog- 
nized earh, so that proper treatment ma\ be instituted without delae 
•Abdominal pain is the commonest complaint This pain is usuallj 
se\ere in character and worse on deep respiration and on mo\ing In 
nil our cases, except in S in which the patients were unconscious or 
in protound shock, this s3mptom was either present at time or admis- 
sion or It de\ eloped while the patient was under obsereation 

Radiation ot the pain to the right or leit shoulder (Kehr’s sign) 
nas not noted Meivnight expressed the opinion tliat if the dome 
ot the luer is in\ol\ed pain is reterred to the shoulder, and if the 
infenor surface is in\ohcd discomfort is referred to the waist line Pain 
referred to the shoulder, if present, is helpful, but it is frequent!} absent 


Rone of 


our patients had this pain 


Other symptoms of rupture of the Iner are the S}mptoms ot internal 
concealed hemorrhage 

Vomiting occurs not infrequently as a reaction to trauma Howe\er, 
'omiting should be studied because in central rupture ot the Iner, blood 
®^} get into the biliary' tree and appear in the \omitus 

The physical findings are more helpful All cases in tlie group of 
^ssu e hemorrhage and acute hemorrhage show ed signs ot shock 
hose in the group of repeated small hemorrhages did not show these 
^'gns on admission, but as they' were studied the fact of internal hemor- 
rhage soon became e\ident We, in our senes, like Dean Lewis and 
^ R Tnmble,^® did not observe bradycardia, which Finsterer and 


others « 


regarded as a charactenstic symptom 


,, Butler, E, Injuries of Chest and Abdomen Surg , G\nec &. Obst 66 
^33 (Feb) 1938 

HcKnight, R. B Postoperatwe Phj siological Studies in Case of Trau- 
“>atic Rupture of Lner, with Recovery, Am J Surg 8 542-547 (March) 1930 
tS Lewis D, and Trimble, I R. Subcutaneous Injuries of Abdomen Ann 
“rg 98 683-697 (Oct) 1933 

- D (a) ifcKnight (6) Finsterer H Zur Diagnose und Therapie der 
«berverletzungen, Beitr z Uin Chir 119 598-616, 1920 (c) Graham, A J 

^ utaneous Rupture of Liver, Ann Surg 86 51-61 (Julv) 1927 (d) Orth, O 
£ ®^'^hscher und expenmenteller Beitrag zur Leber- und Gallengangsruptur, Arch 
^ Win Chir 101 369-375, 1913 (c) Erdelv, J Geheilte multiple Leberruptur 

L crletzung Beitrage zur Diagnostik und Therapie der subkutanen 

werruptur, Deutsche Ztschr f Chir 198 110-117, 1926 
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The circulator} sjstem showed the ^anatlo^s as noted in table S 
Seient} -tno per cent of all patients entered the hospital nith a sjstolic 
blood pressure below 90 mm of mercury 

The location of site of maximum tenderness is misleading In 1 
case maximum tenderness was in the left upper quadrant, and diagnosis 
of ruptured spleen was made The pathologic change found was rupture 
of the posterior surface of the right lobe of the liver Table 9 shows 
the location of the pain and the ph}sical findings of abdominal tender- 
ness, rigidity and rebound tenderness 

Palpation of an abdominal mass in the hepatic area or an enlarged 
Iner ma} be diagnostically helpful w'hen present Such masses are 


Table 8 — Blood Pressure in Rupture of Liter 


Blood Pressure on Admission 

Xiyed 

Died 

Total 

Perceatag 

Not obtainable 

o 

8 

10 

31^ 

Systolic below CO 

0 

o 

2 


Systolic CO to 

0 

U 

11 

344 

Systolic 91 to 120 

o 

4 

C 

1S5 

Srstoiie 121 to no 

2 

0 

2 

6^ 

Over 140 

0 

1 

1 

31 


Table 9 — Localisation of Abdominal Pam, Taideniess, Rigidity and Rebound 


Tenderness m Hepatic Ruptur,. 


Location 

Pam 

Tendeme's 

Rigidity 

Rebound 

Generalized 

9 

9 

6 

2 

Upper part of abdomen 

4 

2 

£ 

3 

Lower part of abdomen 

3 

2 

2 

3 

Right upper quadrant 

2 

3 

4 

3 

Left upper quadrant 

2 

2 

1 


Right lower quadrant 

3 

3 

1 


Left lower quadrant 

X 

1 

2 



usually found in subcapsular or central rupture of the Iner Jaundice 
is rare but may appear m forty-eight to seventy-two hours after injun 
in some cases 

Laborator)' studies, especially of the cellular elements and the hemo 
globin content of the blood, are important, howeier, at times the} mar 
be misleading Repeated blood cell counts and hematocrit determma 
tions should be done in all cases until the diagnosis of some intra- 
abdominal injury is established Hemoconcentration at first ma} concea 
the fact of hemorrhage 

Examination of the urine should only be done to rule out pat lo o^ic 
changes of the unnar}' tract If blood is found in the urine, it is wis 
to rule out other causes of concealed hemorrhage 
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There are certain diagnostic procedures which maj tacihtate the 
diagnosis ot rupture of tlie Iner Roentgenograph} ma} show a high 
diaphragm on tiie right side Burke and ]\Iadigan reported the use 
ot thorotrast’ (colloidal thorium dioxide) to outline the liver How- 
ever, this method requires at least four hours and is of doubtful value 
The abdominal tap and peritoneoscopv are invaluable as aids in the 
diagnosis ot rupture of abdominal viscera without penetrating wounds 
The abdominal tap, performed with a spinal needle in all tour abdominal 
quadrants, has in our hands been extremel} Iielpful In fact, we teel 
It IS inexcusable to neglect to make an abdominal tap in all cases in 
which intra-abdominal injuries are suspected This is especialh true 


in cases m which associated lesions mask the abdominal complications 
■\s was shown in our paper on ruptured spleen, the test is accurate In 
our present series ot rupture of the liver, the tap was emploved in 15 
oases and failed to disclose free blood in onh 3 cases (table 4) The 
finding of blood bv abdominal tap is indicativ e ot intra -abdominal mjurv 
whereas failure to find it does not rule out intra-abdominal injurj Xo 
*alse positive” results were obtained Peritoneoscop} was emploved 
once, with a positive result 


Our experience vv ith the abdominal tap has been satisfactorv and 
"e do not hesitate to use it It is especiallv helpful m cases in which 
fte diagnosis is obscure, in cases in which the patient is admitted 
Unconscious and in shock and in cases in which the phvsical signs are 
obscured either b} fractured ribs or b} concealed hemorrhage into 
oavities of the body other than the peritoneal 

The diagnosis of rupture ot the liver without penetrating wound 
's not an eas} one to make When the historj ot trauma bears a direct 
I'olation to the chain of sjauptoms of abdominal pain and to the finding 
of abdominal tenderness and spasm with evidence ot concealed hemor- 
a presumptiv e diagnosis of ruptured liv er maj be made The 
uding of a mass in the hepatic area or an enlarged liv er is helpful but 
^^re Kehr’s, Ballance’s and Cullen’s signs are helpful when present, 
Heir absence is of no significance Bradvcardia is significant when 
present, but is the exception rather than the rule 

First, It is important to rule out nonsurgical conditions 
There are man) conditions which mav obscure the diagnosis of 
rupture of the liver Contusion of the abdominal wall gives a picture 


similar to that of rupture of the liver without penetrating wounds 
low ever m cases of contusion, the pulse rate, blood pressure and blood 



, and MadTgan T P Roentgenologic Diagnosis ot Rupture 
as Visualized bv Thorotrast Radiologv 21 oSO-aSo (Dec.) 
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cells are generally normal The picture remains normal with, abatement 
of the patient’s symptoms 

Fractures of the nbs with shock due to hemorrhage into canties 
other than the peritoneal cavity giv’e a picture closely simulatmg rup- 
tured In er Here the abdominal tap is of mestimable value 

Once the diagnosis has placed a rupture of a solid vuscus within 
the abdominal cavnty the chances are equal of its being either spleen 
or liver, and not infrequent!} it is both 

In conclusion, vve maj sa) that the diagnosis of subcutaneous rupture 
of the liver is difficult because there is considerable v'ariation in the 
clinical manifestation of this condition, owing to the character of the 
internal concealed hemorrhage which dominates the sjmptoms In gen- 
eral the trauma which produces this condition is usuaUj severe, causing 
other associated lesions which mask the rupture The abdominal tap 
IS an invaluable aid in the diagnosis of this condition and when the 
results are negative, it should be repeated 


TREATMENT 

The treatment of traumatic rupture of the liver is surgical Con- 
serv'ative treatment has been variously reported as fatal m 75 per cent 
to 96 per cent of the cases Operatwe intervention is imperativ e and 
delay increases the operative risk -- and the probabilitj’’ of infection 
Preoperative treatment of this condition is directed to the estab- 
lishment of an accurate diagnosis and to the combating of existing 
shock, in preparation of the patient for operation, the treatment must 
differ m individual cases However, preoperative enemas are to be 
avoided for fear that the increase in mtra-abdominal pressure due to 
straining at stool may destroy more hepatic tissue and increase the 
bleeding Spinal anesthesia is avmided because there maj be assoaated 
lesions of the intestinal tract 

Shock must be combated in the usual manner and large quantities 
of blood given before, during and after operation bv the slow drip 
method Autotransfusion has been recommended and used In fact, 
White performed the first autotransfusion in this countr) and the 

21 Ashhurst A P C Surgerj Its Principles and Practice, ed 4, Philadelphia 

Lea & Febiger, 1931, p 874 Leaver, J B, and Ashhurst, A. P C Swgen o 
Upper Abdomen ed 2, Philadelphia P Blakiston's Son &, Co , 1921, P ® _ 

22 Thole, F m von Bruns P Neue deutsche Chirurgie, ed 4, Stuttgart, r 

dinand Enke 1912 , Am.ncan 

23 Watson C M , and Watson J R Autotransfusion ) 

Literature \Mth Report of Two Additional Cases Am- J Surg 3 157,153 

1936 Bloch 0 E Ruptured Liver with Recoverj, Kentuckj M J 

(March) 1930 ,47 fMarchl 

24 White, C S Rupture of Liver Surg Gvnec & Obst 36 3 

1923 
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case was one of subcutaneous rupture ot the Iner \\ e do not use this 
procedure for two reasons (1) the blood ma} be mixed with bile, 
and (2) it ma} contain toxins, the product of the autol}sis ot hepatic 
tissue Allen reported a death by anuria fift} -six hours atter auto- 
transfusion m a case of ruptured liver 

Is exploration necessar} in all cases ot suspected hepatic injun ' 
The answer is }es There are three factors which must be considered 
namel}, bleeding, destruction of hepatic tissue and associated mtra- 
abdominal injuries Man} surgeons ha\e noted that by the time opera- 
tion was performed, bleeding trom the h\er had ceased Tellmanns 
experimental!} remo\ed wedges of li\er from animals without suturing 
the defect The animals reco\ ered Therefore Hinton ad\ ised that 
consenatue treatment should be followed 

We cannot support this Me\\, e^en though the bleeding maj haie 
3- tendenc} to stop spontaneous!} in a few cases The fact of a high 
mortalit} rate in consenative treatment cannot be denied Thompson,-’ 
too, ad\ised that consen^atne treatment should be followed 

In subcutaneous rupture of the In er, the biliar} tree is also disturbed 
and considerable bile may be spilled into the abdominal ca\ity resulting 
bile peritonitis Pieces ot hepatic tissue ma} be so damaged and its 
Circulation so impaired as to result in necrosis All damaged hepatic 
tissue must be remo^ ed for Bo} ce and others =“ ha^ e expressed the 
Opinion that a toxin is elaborated as a result of degeneration of hepatic 
tissue and that this toxin pla} s an important role m the so-called hepato- 
I'enal syndrome Branch reported 2 cases of rupture of the In er in 
I'bich the patient made a good recoAerj in_spite of a piece of necrotic 
"er not removed at the time of operation 

Should the patient be subjected to surgical treatment at once 
ranch s tated the beliet that “exploration should be undertaken in 

23 Allen, A W Internal Injuries Without PenetraUng Wounds, Xew Eng- 
J Med 205 34-38 (Julv 2) 1931 

Tellmanns H Experimentelle und anatomische Untersuchungen fiber 
unden der Leber und Xiere Em Beitrag zur Lehre ion der antiseptischen 
'undheilung Virchows Arch f path Anat 78 437-474 1879 

K'uton, J Injuries to Abdominal Viscera Their Relatiie Frequenc' 

"d Their Management, Ann Surg 90 351-336 (Sept ) 1929 
28 Thompson, J W Subcutaneous Injuries to Li\er, Internat T Med. &. 
“rg 43 540-543 (Oct) 1930 

p ^ Boice, F F The Role ot the Luer in Surgen Springfield, 111, Charles 
Ihomas, Publisher, 1941, p 90 Bo\ce, F F, and McFetndge, E. M Role o 
19' in Mortality of Surgical Diseases, South M J 31 35-39 ( Tan 1 
J ' '^utoKsis of Tissue m Viio Experimental Stud\ with Its Oinical Applica- 

Problem of Trauma to Liier, Arch. Surg 34 977-996 (June) 1937 
.-.'^^__Pranch, C D Injun to Li\er Report oi Two Case^ 4.m Su-g lOi 
(March) 1938 
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ever^ case of suspected liver injury in which the patient is not actuallj 
inonbuncl, or in which he can be brought out of shock and rendered 
reasonably fit for exploration ” Noble stressed the importance of 
earlj diagnosis and expressed the belief that “surgerj, done alter de\el- 
opment of s} niptoms secondarj to rupture of the h\ er, is done too late ” 
Chejne and Burchard stated the opinion that if “injury ot the liier 
is severe, the patient imII not recover from the primarj shock until 
the hemorrhage is arrested and therefore operation is urgent ” 

\\ e behe^ e that to delaj an operation, to pour blood into a person 
\\ ho IS ha\ ing a se\ ere intra-abdominal hemorrhage, may gam little and 
maj delaj operation to such a point that no operate e procedure can 
be carried out We feel that exploration should be done as soon as the 
diagnosis is made, although supportive measures, such as slow drip 
transfusions of blood, intra\enous administration of dextrose and iso- 
tonic solution of sodium chloride and blood plasma, are l^^aluabIe and 
should be begun simultaneoush 

Earl} operation ma-\ also tend to eliminate complications such as 
infection, fatty embolism and hepatic tissue embolism 

In one of our cases case 3 of table 4, the patient refused operation 
for eight dajs At operation an extensive infection was found in the 
peritoneal cavit\ Rutherford reported a case of rupture ot the In er 
in which there was no operation and in which a subdiaphragmatic abscess 
occurred one and one-half } ears after the injur\ 

Straus, Wilier and Bauer ha%e reported cases of pulmonarj embo- 
lism caused by hepatic tissue Engel has reported a case of fatty 
embolism following rupture of the liver 

Surgical treatment, then, is the treatment of choice, and it should 
be done early There is a w’lde difference of opinion as to tlie surgical 
treatment of rupture of the Iner All methods deal with the control 
of bleeding, the repair of the defect and drainage 

31 Noble, T B, Jr Traumatic Rupture of Lner m Children, Indianapolis 
M J 31 91-94 (April) 1928 

32 Chejne, W and Burchard, F F Manual of Surgical Treatment 

London, Longmans, Green &. Companj, 1903, pt 6, sect 2, p 107 ^ 

33 Rutherford, S E Subdiaphragmatic Abscess One and One Half tears 
After Laceration of Lner, Canad M A J 41 489-490 (Nor ) 1939 

34 Straus, R Pulmonary Embolism Caused bj Li\er Tissue trch at 

33 69-71 (Jan) 1942 Wilier, H Ueber Lebergewebsembohe und das geneb ic e 

Verhalten aus dem Verbande geloster Leberstucke in Organismus, entra 
allg Path u path Anat 62 209-213 (April 20) 1935 

35 Engel, H Fetterabolie einer tuberknilosen Lunge in Folge \on Leberrup ur 

Munchen med Wchnschr 48 1046-1048 (June 25) 1901 
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Steam”® and cauten ha\e been used to contiol bleeding locall} 
Kocher used compression clamps to crush the In er 1 hese clamps 
^^ere remored m tuent3-tour hours For temporar)' control of hemor- 
rhage, Pringle^® ad\ised digital compression at the foramen of Winslow, 
while dementi and McDilP'’ clamped the gastrohepatic omentum uith 
an enterostomy clamp 

Large sutures ha\e been used to control bleeding and repair detects 
in the Iner'** In order to pre\ent sutures from tearing through the 
parenclnma, \arious t3pes of decalcified bone plates,^- free and attached 
omental strips and fascial strips have been used Securing the liver 
to the abdominal \\ all in order to control hemorrhage has been advised 

Various t3pes of gauze packs, and packing nith muscle, omentum 
fat and rubber dam ha\ e been used Halstead advised a light dram 
or a small pack Pilcher stated that he hesitates to use large gauze 
packing because ot a belief that this pla3S a role in the causation ot 
intestinal obstruction ^^'e feel that in simple tears when the Iner is 
not badh lacerated suture ma3'^ be done with safet3 


Snegirew, W F Der Dampf als blutstillendes Mittel Deutsche med 
nchn=chr 20 747 (Sept 20) 1894 

t-'Ilman, E Benchte aus den wissenschaitliehen Vereinen, Mien med 
'Chn=chr 47 2244-2246 (No\ 22) 1902 

190^^ ^ Chirurgische Operationslehre, ed 4 Jena Gusta^ Fischer, 

39 Pnngle, J H Notes on the Arrest of Hepatic Hemorrhage Due to Trauma, 
tnn Surg 48 541-549, 1908 

mod^ Le ultime modificazioni nella Cura della ferite, relatne m especial 

0 al matenale per le legature dei \asi sanguigne ed alle forgnatura, Centralbl 
34 651-655 (Aug 23) 1890 

Rein'd , and Penskj I P Etude cliniques et evperimentales, 
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Recent work on the coagulum contact technic of Sano and the 
use of fibrin foam, oxidized cellulose gauze or gelatin sponge “gelfoam”’ 
ma) not only be the best method of repairing the liver but also, because 
of the speed with which they can be used, may reduce the operating 
time and loss of blood and thereby reduce the mortality rate as well 
as the morbidity rate 

The prognosis for rupture of the liver depends not only on the 
severity of the rupture but also on the severity of the associated lesions 
In the present series of 32 cases, 6 patients lived The gross mortalit} 
\\ as 81 3 per cent The high mortality in this senes was due to the large 
number of cases with serious associated lesions Of the 26 patients uho 
died, 11 died within the first four hours of hospitalization and without 
benefit of surgical treatment Two patients died, one after nine hours 

Tvble 10 — ComparaUve Mortality Rates for Rupture of the Liver Without 
Reference to Associated Lesions 
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in the hospital and the other after four days in the hospital The diag- 
nosis was missed because it was obscured by an associated laceration 
of the brain One patient died on the v\ay to the operating room 
tvventy-sev^en hours after admission Diagnosis uas at first masked by 
symptoms from a lacerated brain Two patients refused operation, 
1 patient had bilateral fractured ribs 

Fifteen patients were operated on for rupture of the liver, and 9 died 
Our operativ'e mortality is therefore 60 per cent Seventeen were not 
operated on, and all died The causes of death in cases in which t ere 
was operation were as follows Three patients died in shock, 2 le 
u ith generalized peritonitis — they had associated rupture of the 
intestinal tract, 1 died of pneumonia, 1 had a severe laceration o e 
brain, in 1 infarction of the liver developed with jaundice, le 
because a rupture of the spleen was missed at operation 

48 Sano, M E , and Holland, C A Coagujum Contact Traumatic 

Rupture of Lner m Dog and Man, Science 98 324 (Dec 10) 
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Table 10 shows comparatne gross mortaht} rates and operatne 
mortalit} rates for cases of rupture of the h\er Operatne mortaht} 
IS dependent largely on the presence or absence of associated injunes 
and their diaracter 


In our senes in the 6 patients who lived, at operation the rupture 
of the Iner was packed with gauze Onl} 2 patients had associated 
injuries, 1 had a ruptured spleen, and splenectom} was done, the other 
had a fracture of the femur The postoperatne complications m this 
series w'ere purulent discliarge around the gauze packing, m 3 cases, 
and decubitus ulcer, in 1 case 

We have had no cases wnth secondaiy' hemorrhage from the packed 
In er as reported by Robin ® Clarke reported a sequestrum ot In er 
complicating recoi er} jMcCorkle and How ard and others reported 
hepatorenal S}ndrome complicating ruptured Iner In our series, none 
of the patients showed s}'mptoms of hepatorenal s}ndrome, although 4 
had infarction of the liver at necropsy, 2 had jaundice postoperatn eh , 
and 1 had free fragments of In er m the abdominal ca\ it\ at operation 
It IS of interest to note that no patients in this series died a so-called 
Iner death, w'hile in a study of gunshot wounds of the abdomen from 
this hospital. It w'as obsened that of 16 patients with hepatic mjur} 3 
died a so-called Iner death, which is charactenzed b} high temperature, 
falling blood pressure, circulator} collapse, coma and death, in such 
cases the loss of blood is insufficient to cause the s} mptoms 

In our cases in which there was recover}, morbidity was as tollows 
tnent} -three, forty-four, thirty-one, mnets -eight, sixteen and ti^entv 
days Gauze packing was remored on the fourteenth, the thirty -sixth 
the twenti -third and the fortieth da\ , the da\ on which it was remo\ed 
"as not stated in 2 cases 


Clarke R. Case of Lwer “Sequestrum” Complicating Subcutaneous Rup- 
tweof Luer, Brit J Surg 28 544-548 (April) 1941 

SO McCorkle, H, and Howard, F S Se\ere Trauma to Lner v ith ‘Hepa- 
torenal Smdrome,’ Ann Surg 116 223-230 (Aug) 1942 Furtw aengler, 4. Dif- 
^ose Rindennekrose beider Nieren nach Leberruptur Ein Beitrag zu den angios- 
‘Pastischen Krankheitsbildem m der Chirurgie Krankheitsforschung 4 349-374 
(June) 1927 Stanton, E M Immediate Causes of Death Follownng Operations on 
g ’ Bladder and Ducts, Am J Surg 8 1026-1032 (Hai ) 1930 Rosenbaum, J 
.'"I ®®’trag zum Problem des entero-hepato-renalen Simdroma (Anurie nach 
^”*adigungen), Deutsche Ztschr f Chir 243 66-84, 1934 Helvig, F C, 
™ Schutz, C B Futher ContnbuUon to Liter-Kidne% Srndrome J Lab S. Qin 
ted 21 264-277 (Dec.) 1935 Becker F Schwere Nieren chadigung nach 
^berruptur, Zentralbl f Chir 63 674-677 (March 21) 1936 Orr T G and 
ewig p Q Lner Trauma and Hepatorenal Simdrome, 4nn. Surg 110 682- 
^^2 (Oct ) 1939 

\ J* '' ''kinson, R S , Hill, L M , and right, L T Gunshot It ojnds oi the 
omen Renew of One Hundred and Forti-Nine Ca=es Surce-i 19 415^29 
'"arch) 1946 
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SUMMARY 

Thirt\ -t\\ o cases ot rupture of the liver w ithout penetrating i\ ounds 
are discussed, showing that thej' are neither rare nor infrequent A 
classification based on the rate of hemorrhage is presented The abdom- 
inal tap IS an inialuable aid as a diagnostic procedure Differentia! 
diagnosis must exclude lesions causing hemorrhage elsewhere in the 
bod3 Associated lesions may mask signs and S3mptoms of ruptured 
Iner Treatment of ruptured liver is surgical The use of fibrin foam 
oxidizable cellulose gauze or “gelfoam,” which are the new' methods 
tor the control of hemorrhage, are worth3 of extensive trial m these 
cases Mortaht}', gross and operatne, for subcutaneous rupture ot the 
luer is discussed jMortaIit3' can be reduced bi (a) early diagnosis 
so that immediate operation ma3' be done, (b) the free use ot blood 
blood plasma and fluids in general to counteract coexisting hemorrhage 
and shock, (c) the use of penicillin and sulfonamide compounds to 
prerent intection, and (d) close teamwork on the part of the surgical 
and nursing staffs and b3 maintenance of a close watch oier the patient 
throughout his hospital sta3 
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I behe^e that the onh thing persi3tentl\ ph\ sioIogicalU abnormal m 
A IS that some few cells oi his thumb-center ha\e become tulmmant 
It IS a pih tliat A cannot be nd of tlie=e worse than useless 
cells, but I know oi no war of effecting this riddance There is the 
surgical question of cutting out part ol tlie cortex — Hughlings 

Jackson, 1 1890 


^^ITH the -words quoted abore, Hughlings Jackson, who tirent} 
} ears earlier had described - the focal motor conwulsn e seizures 
"hich hare subsequent!} borne his name, not only reemphasized the 
sharpl} localized origins of such attacks but boldlr faced the possibilit} 
ot surgical therapr in such cases 

Alter Jackson’s original pronouncements, Horsle} ® and others had 
^^perimentall} inrestigated the focal nature of conrulsions and the 
phr siologic effects of r arious cerebrosurgical procedures -* During the 
same period several surgeons earned out exasions of portions ot the 
motor cortex because of focal epileps}' The first rras b} Horsier ■' m 
^886 and he subsequently reported 2 additional cases, in 1890 ® Keen, 


From the Department of Surger\, Vanderbilt Unnersiti School of Mediane. 
°iue of the data and seieral of the cases on which this paper is based were 
presented before tlie SocieU of Neurological Surgeons, Nashiille April IS 1946 
^ Jackson, J H On Conrailsire Seizures The Lumleian Lectures, Bnt. 
'W 1 703, 1890 

2 Jackson, J H Notes on the Phisiologj and Patliologi of the Nervous 
^'stem AI Times & Gaz 2 481 (OcL 23) 1869, Studv of Convulsions St 
Ptfrews’s M Grad A Tr 3 162, 1870 

Korslev, V The Brown Lectures Epilep-v, Lancet 2 1211 (Dec. 25) 


^ J Horslev a apparentlv the first to appH the term ‘jacksoman convnil- 
to the local motor seizures described b\ Jackson 
lb n Remarks on Ten ConsecuUve Cases ot Operations upon 

e Brain and Cranial Cavntj to Illustrate the Details and Saietv of the MeJiod 
^Ploved Bnt M J 1 863 (April 23) 1887 

(Foairotes certtnued Or rex* pzge) 
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Nancrede® and Lloyd and Denver® all reported cases in 1888 None 
of these cases uas followed sufficient!} long to justify conclusions 
regarding the convulsions, but it was obsen ed in all cases that i oluntai} 
motion of considerable degree returned to the paralyzed parts This 
was also true in Horsley’s better know'n case of motor cortical, exasion 
for athetosis reported in 1909^“ 

In this connection, Gowers wrote, in 1896, “If, indeed there is no 
evidence of removable disease, the excision of the centre, stimulation of 
which causes the movements wuth which the fits commence, may arrest 
them, and if the area excsied is not very extensive, the loss of power it 
causes soon lessens to a moderate degree, as Horslej and others haie 
abundantly proved ” 

As neurosurger}' developed, the suggestions of Jackson, Gow ers and 
Horsley were generally ignored, and it was not until 1935 that Sachs 
reported exasion of the motor cortex in 11 patients, 8 of whom suf- 
fered from Jacksonian fits In 1938, Furlow,’® from the same clmic, added 
5 additional cases 

Foerster evidently removed the motor cortex m a number of 
patients but did not ate individual cases Putnam and Bucy hai e 
exased portions of the motor cortex for various types of im oluntai} 
movements, and in 1 case reported by the latter®® the operation was 


6 Horsley, V Remarks on the Surgerj of the Central Nervous S>steni, 
Brit M J 2 1286 (Dec 6) 1890 

7 Keen, W W Three Successful Cases of Cerebral Surgerj, Am J M 
Sc. 96 329 (Oct) , 452 (Nov) 1888 

8 Nancrede, C B Two Successful Cases of Brain Surgen, M News 53 
S84 (Nm 24) 1888 

9 Llojd, J H, and Deaver, J B A Case of Focal Epilepss SuccessfuU) 
Treated by Trephining and Excision of the Motor Centres, Am J M Sc. 96 477 
(Nov ) 1888 

10 Horslej, V The Linacre Lecture on the Function of the So-Called 
Motor Area of the Brain, Brit Jf J 2 125, 1909 

11 Gowers, W R. Jfanual for Diseases of the Nervous Si stem, Philadelp la, 
P Blakiston, Son &. Co, 1896, vol 2 p 767 

12 Sachs E. The Subpial Resection of the Cortex m the Treatment o 

Jacksonian Epilepsj (Horsley Operation) with Observations on Areas 4 an , 
Brain 58 492, 1935 . 

13 Furlow, L T Subpial Resection of the Cortex for Focal Epi epsv, 


A M A 111 2092 (Dec 3) 1938 

14 Foerster, O Afotonsche Felder und Bahnen, in Bumke, 0 , an ^ ' 

O Handbuch der Neurologic, Berlin, J Springer, 1936, vo! 6 pp a' 

15 Putnam, T J Treatment of Unilateral Paralvsis Agitans ' ^ 

of the Lateral Pvramidal Tract, Arch Neurol & Psjchiat 44 950 ( o% 

16 Buo, P C Effects of Extirpation in Man, m The Precentral Motor 

Cortex, Urbana, III , Universitv of Illinois Press, 1944, p 3aa \fove- 

17 Bua, P C Corucal ExtirpaUon in the Treatment of Involuntarj Move 

ments, A Research Nerv & Ment Dis , Proc. 21 557, 1942 
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performed for focal con\ ulstons, \\ ith no recurrence ot the attacks up to 
four } ears after operation 

During the past ten }ears, one ot us (C P ) has performed partial 
exasion of the motor cortex on 41 patients ■who suffered from jacksonian 
com ulsions It is the purpose of this paper to present the chnical 
results in this senes More detailed obsenations on the ph}siologic 
effects of cortical stimulation and of the operatite procedure wall be 
reported in another communication 

CLINIC-VL MATERIAL 

All patients in this series ha\e had focal cortical convulsions, none 
has had a gross cicatrix or a space-occup) ing lesion and all ha\e been 
subjected to partial excision of the motor cortex 

The foci of origin of the seizures hai e been nearl} equally distributed 
beh\ een the t\\ o sides, but attacks beginning in an upper extremity hai e 
predominated (table 1) This is not due to reluctance of the operator 

Table 1 — Primary Focus of Attacks 

Right side ol face 1 Xeft side of face 2 

Eight arm 19 Xeft arm 15 

Right leg 2 Xeft leg 2 


to remote the face or leg areas but to an actuaUj greater frequencj of 
occurrence of attacks which begin in the upper extremity in our expen- 
ence It is true, how ever, that several patients whose attacks b^n in the 
dominant side of the face (and have not been frequent or severe) hate 
not been operated on 

The duration of the historj of seizures was less than ttto tears in 
onlj 8 of the 41 cases and was greater than fit e ) ears in 17 cases The 
frequenc}’' of attacks was naturally variable, but 17 patients had seizures 
'''hich averaged not less than one per day No patient was subjected to 
operation unless the duration and frequenc) of the attacks and failure to 
Control them or difficulty of control by anticonvulsant drugs w ere thought 
to justify the presumption that they would continue to occur mdefinitelv 

Localizing electroencephalographic eirdence corresponding to the 
PRttern of the com ulsions was present in mam cases but lacking in 
others There was no significant roentgenographic localization in am 
*^^0 (plain stereoscopic exposures were made in all cases, and pneu- 
Rioencephalo grams m approximately half of them) 

^ 18 Eliminated from the series presented beto'e the Soaeti ot Neurological 
-urgeons hate been 5 cases in which there were gro=slt \i=ible although email 
localized, scars Seteral more recent cases hate not been lollotted long 
enough to be included 

19 Obtiousit mant roentgenographicallt demonstrable 'car= hematomas 
iiino s and congenital lesions which produced jacLsonian seizures are not included 
w this cene 
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A severe preoperative paresis was present m only 1 patient in tlie 
senes, but many patients had slight residual weakness in the parts pri- 
marily affected, particularly immediately after a series of se\ere seizures 
The patients w'ere predominantly children or young adults Eighteen 
w^ere under 12 years of age, 20 w'ere from 12 to 30 and only 3 were oier 
30 Seventeen were male and 24 w'ere female 


Table 2 — Duration of Follojo-Up 


Duration 


^a^!be^of Ca'es 


1 to 2 years 7 

2 to 3 years 10 

8 to 6 years 15 

More than 6 years 9 


All cases have been followed m the postoperatne period more than 
one year and more than half of them more than three 5 ears (table 2) 


OPERATIVE PROCEDURE 


All operations were carried out with the patient under local anes- 
thesia, except those on small children, which were done with the patient 
under anesthesia with ether given intratracheally E\en in the latter 
cases, results of electrical stimulation were satisfactory in all except 1 
instance (to be cited) 

The same t3'pe of operation was carried out in all cases An osteo- 
plastic flap, designed to expose the motor cortex on the affected side 
was reflected and the dura was incised in flap fashion, with the hinge of 
the flap toward the midline The exposed cortex was inspected, pal- 
pated and sometimes explored wuth a ventricular cannula 

A map of the cortex was then made on stenhzed cellophane, cortical 
markings being traced directly on tlie closelj applied sheet ot cellophane 
and points of subsequent stimulation being marked by numbers on the 
map wuth sterile pen and ink (fig 1) 

Electrical exploration w'as then carried out by means of stimulation 
w ith a unipolar electrode employing a 60 c} cle, 1 10 i olt lighting current 
reduced by transformer to \oltage of 0 to 8 volts Stimulation was 
begun on the anterior lip of the central sulcus and was sometimes con- 
fined to this “strip” In many instances, howeier, more widespr^ 
electrical exploration was done The desired area was lorahzed in t is 
manner m all cases but 1 On several occasions the patient’s cornu sions 
w'ere reproduced by stimulation In such instances a few rops 0 
chloroform on gauze sencd to control the seizures prompth 


20 Dr Sam L Clark and Dr James Ward furnished the 
and made detailed and accurate obsenations and notes on the P 


stimulation 
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When the desired area liad been identified, subpial resection of the 
cortex Mas carried out (fig 2) The procedure Mas similar to the 




Fig 2— Subpial resection of the cortex A eIectro;urgicaI ina'ion oi the 
'^°3SMlated pia mater B reflection or the pia C. removal oi cortex 
'depths ot the sulcus bj blunt dissection 


Horslej operation” described b\ Sachs The pia mater in the center of 
^ precentral contolution Mas coagulated longitudmalh for ihe length 
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of the planned resection This length usually extended siightl) above and 
below the excitable area corresponding to the peripheral focus of origin 
of the patient’s attacks With the electrosurgical cutting current, the 
pia and superficial gray matter were incised Resection of the cortex 
to the depth of the central sulcus was then carried out by blunt dissection, 
great care being taken to reach the pia of the anterior wall of the sulcus 
to its full depth In most cases, the removal of tissue included, and 
was confined to, the precentral convolution for the rariable supero- 
inferior lengths dictated by the pattern of the patient’s convulsions and 
the results of stimulation Removal of tissue m this way was necessarily 
piecemeal and often interfered with satisfactory microscopic study (this 
IS discussed in the followmg section) There was no doubt, however, 
regarding the complete removal of the entire antenor wall of the central 
sulcus (as well as the adjacent portion of the precentral gyrus) for the 
desired length in all cases (excepting the single case in which no response 
to stimulation was obtained) 

In 6 cases (in which focal sensory phenomena had been prominently 
present m the convulsions), the portion of the postcentral gyrus corre- 
sponding to the extent of the precentral excision was also remoied in 
the same manner, the rolandic vessels being left intact 

The procedure of subpial resection is a relatively bloodless one and 
%vas chosen as that best suited to the welfare of the patient No signifi- 
cant operative difficulty was encountered in any case 


Table 3 — Results of Operation with Respect to Mortality 


B«snits 


^o of 

Oases Percentage 


Postoperative deaths 
Late deaths 

7 ireels pneamonia 
21 months status epilepticus 
6 years status epilepticus 
Alive today 


2 4S7 

3 7A1 

36 ST3 


The 2 operative deaths (table 3) which occurred in the series took 
place eight and nine days, respectively, after operation The cause o 
death, as shown at necropsy, in the first was a pulmonaiy embolus, an 
in the second no complications of the operation were discovered an 
the cause of death is unknown 


GROSS AND MICROSCOPIC OBSERV^ATIONS 

All cases in which there were gross cicatrices or space-consuming 
lesions have been eliminated from this senes At operation, the appear 
ance of the brain was perfectly normal in 24 cases In 17 there were 
visible arachnoidal thickening and gra>ish opacity or apparent s ^ 
and atrophy of convolutions or both These ” or 

confined to a single area, though on several occasions e p 
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thought that they \\ ere most marked m the area subsequenth pro\ ed to 
correspond witli tlie focus of origin of the patient’s attacks 

j\IicroscopicaIly, the tissue remo\ed ^^as normal in all respects m 
14 cases In 25 cases there was a distinct increase m ghal elements 
(without definite glial scar in anj case) and in 2 cases there was 
recognizable fibrosis in addition to gliosis 

From the standpoint of cortical architectonics, accurate determination 
of the extent of cortical excision was impossible because of the bit b} bit 
method of remo\al of tissue However, study of multiple sections of 
numerous blocks from each case, stained bj the Nissl method, hema- 
to\)lm and eosm and other methods, has showm gigantop\ ramidal 
(Betz) cells in the majont} of instances 

There can be little doubt that the tissue remo\ed in each instance 
included the corresponding portion of area 4 It seems highly probable, 
how e\ er, that the excised areas also included w hatever \ arj mg portions 
of the premotor cortex happened to he in the precentral g> rus 

RESULTS OF STIMULATION 

With the exception of a single case, the desired area of the motor 
cortex was located in all patients 

How'ever, m addition to the anatomic localization thus obtained, two 
additional phenomena were observed in a number of instances, which 
added wxight to the presumption of a hj'persensitn e cortical focus of 
ongm of the patients’ seizures 

The first was a differential h}’persensitiveness in terms of voltage 
required to produce a motor response at the area in the motor cortex 
corresponding to the ongin of the focal attacks Thus, m a patient 
w hose attacks began in the left hand, a current of 2 v olts w ould produce 
(at a certain cortical point) motor responses in the left hand, whereas 
4 Or 5 volts might be necessary to induce responses (from their respec- 
tive cortical areas) in the left leg or the left side of the face 

The second significant type of observation was the exact reproduc- 
tion of the patient’s seizure bj stimulation of the appropriate cortical 
paint With a current w'hich produced onty conventional local motor 
^sp>onses (or none at all) from adjacent portions of the motor cortex 
his phenomenon was described b} Nancrede ® in 1888 and was observ ed 
in 12 of our cases 

POSTOPERATIVE RESULTS PARALVTIC PHENOMENA 

Immediately after operation, ever} patient (except the single one 
" 0 failed to respond to stimulation-^) showed a complete flaccid 

. This patient, a 3 sear old child had exasion of the area presumed to be 
motor facial area Following operation, there was onlv slight facial weak- 
ness lor three weeks, but there has been no return of coninihions in lojrteen 

months 



640 


ARCHIVES OF SURGERi 


paral)sis of the affected part with absence of deep reflexes In se\eral 
instances of sharp]} localized attacks and corresponding!} small areas 
of excision this parah sis as confined to mo\ ements ot the hand alone 
but in most cases an entire extremit} or side of the facd ^\as ln^ohed 

Hoffmann's sign, the sign of Babinski, forced grasping and other 
neurologic phenomena were variable in their appearance and will be 
discussed elsewhere Spasticit} accompanied b} meractnih of the 
tendon reflexes did not dei elop in few er than tw eh e dai s and in most 
cases, w as not obsen ed until the patient’s first return i isit after discharge 
from the hospital — usually four to eight weeks after operation Thus 
the exact time of its appearance was often uncertain The subsequent 
degree of these abnormalities tended to parallel the motor weak-ness 
and recover^’- therefrom 

Within eight to twenty days alter operation, voluntaiw motor 
recover}’- began m all cases Gam m strength and m facilit} of moiement 
and diminution in spasticit} continued gradual!} for six to twehe 

Table 4 — Results of Operation with Respect to Disability 


Result Xnmber ol Cs'es 

>0 residual neurologic deficit 15 

ilfid re'idual iveakne' 1" 

ilodeiate residual weakne's S 

Severe residual paralrsis (present prior to operation) 1 


months, but perceptible voluntar} mo\ ements m all muscle groups had 
appeared m all patients m four to six weeks In the upper extremit}, 
flexor moi ements returned first and extension of the terminal phalanges 
of the fingers was the last movement to return In the lower extremih, 
the calf muscles recoi ered before the anterior tibia] group and extension 
of the toes was usually observed before flexion 

In on!} 1 patient (who had severe preoperatiie hemiparesis) has a 
marked degree of persistent w eakness been obsen ed In 3 others mod- 
erate weakness of the affected extremit} is apparently permanent In 
17 patients there is minor impairment of fine movements of the ban 
slight spasticity of the fingers or a minor degree of weakness of the 
dorsiflexors of the foot In the remaining 15 patients no demonstrab e 
neurologic deficit is present These patients pla} the piano, do nee e 
work or perform comparable acts with the original!} paralyaed mos es 


(table 4) . 

In the 6 patients who had postcentral (as well as precenfral) cortica^ 
excisions, there was invariabl} a complaint of paresthesia { numbn^s, 
“w ooden arm,” ‘Tub my arm,” “it feels like I’m going to hav e a spe j 
for three to ten days after operation All 6 patients had 
(but not absence of) tactile and painful sensation m the affected ex 
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^\hlch has persisted in 3 and disappeared after se\eral mondis in the 
other 3 Astereognosis and loss of position sense ^\ere obsened tor 
se\ en and ten da} s, respectn el} , in 2 patients 


POSTOPERATHTS REStjLTS CO^\^JLSION■S 

All patients i\ere gnen diphem lln dantom sodium or phenobarbital 
for not less than one }ear after operation iledication thereafter \aned 
w ith the course of the indn idual patient 

The effects of the operation on the patients’ comailsions are sum- 
marized in table 5 Eight patients (19 5 per cent) ha\e had no seizure^ 
of an} kind since operation Of these, 2 had preoperativ e attacks se\ eral 
times dail} , 3 had attacks more frequentl} than once eekl} and 3 had 
attacks aAeraging tv,o per month The onset of attacks was two }ears 
or less prior to operation in 5 cases, but w as more than se\ en } ears in the 
remaining 3 The ages of the patients were IS, 9, 18, 12, 19, 32, 8 and 


Table 5 — Results of Operation with Respect to Convulsxoi s 


Results 


JTo of 

Cases Percentage 


Jso conrulsions 8 19 >5 

More than 5 years 2 

More than 3 years ^ 

More than 2 years 2 

Marked improvement 12 29^ 

^o attartw past 5 years 3 

Jfo attack past 3-5 years 1 

Jso attack past 1 3 years 2 

Infrequent attacks ® 

Improved 2 2L9 

^o improvement 3 19^ 

Dead (with or without improvement) 5 12J 


22 }ears, respectively These ages correspond approximateh with the 
^§0 distribution of the senes as a whole These 8 patients have returned 
to their normal occupation and consider themselves well 

Twelve patients (29 2 per cent) are classed as shownng marked 
improvement” Six of these had one or several seizures in the first 
postoperative week and have had none since The remaining 6 are 


patients whose attacks occurred wnth great frequency pnor to operation, 
but who have had only a few seizures at widel} spaced intervals (greater 
than SIX months) since operation 

Eine patients (21 9 per cent) are classed as “improved because Oi. 
definite diminution in frequenc} and seventv of attacks 

b-ight patients (19 5 per cent) showed no sustained improvement 
but none of them w ere classified as w orse 

Of the 3 patients who died at a later time 1 expired at home Oi 
pneumonia sev en w eeks after operation hav mg had no postojverati > e 
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convulsions ■■ A second had several severe postoperatn e attacks in a 
period of fifteen months, then had a s 3 'mptom-free period of six months 
and finally died in status epilepticus trventy-one months after operation 
The third showed no postoperative improvement and died in a con- 
vulsion five years after operation 

COMMENT 

If one considers the distressing and disabling condition vhich is the 
subject of this paper, a condibon usually considered to be irremediable, 
the results reported in our series must be regarded as highly encourag- 
ing A procedure which in itself produces little or no permanent dis- 
ability and the operative mortality rate of which has been less than 
5 per cent has resulted in apparent cure or great improvement in 48 7 
per cent of cases and in a lesser degree of improvement in an additional 
21 9 per cent of cases 

Although all patients in our series had in common the occurrence of 
focal motor cortical seizures and the absence of space-consuming or 
grossly cicatricial lesions, there were several variable factors among 
them Thus, the causation of the disorder has been variable, when 
known, and frequently unknown Similarly, no microscopic abnormality 
was demonstrable m 14 cases, whereas the remainder showed variable 
degrees of glial proliferation and arachnoidal thickening Analysis of 
available data has failed to reveal any significant relationship between 
history of injury or of encephalitis and the microscopic obsen^ations 
Further, neither of these factors can be statistically related to the 
effect of operation on the patients’ convulsions 

Because of the method of exasion employed, the precise amount of 
motor cortex removed cannot be stated, nor can the likelihood of 
inclusion in the excision of small portions of area 6 be denied This 
renders evaluation of the postoperative neurologic picture difficult, and 
detailed discussion of this subject wll be resented for another report 
That removal of a portion of the motor cortex could be followed by 
excellent return of motor function was known to Horsley, Gowers and 
others, as already stated, but most neurosurgeons have treated this area 
■with a healthy respect and few have hitherto made deliberate surgical 
attack on it Thus Penfield and Erickson stated in 1941, ‘ The dis- 
ability resulhng from removal of motor arm area is so great that we 
have rarely touched the precentral gyrus and interference with t e 
post-central gyrus is almost equally troublesome, because the han 
becomes awkward and useless for delicate tasks ” Our results show 
clearly, however, that such attack can be made with relative impunity, 

22 This patient is not included in the “no convulsion" group 

23 Penfield, W , and Erickson T C Epilepsy and Cerebral Localizatio , 
Springfield, III , Charles C Thomas, Publisher, 1941 
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but the mechanism of the return of function after motor cortical remo\ al 
IS b) no means established and cannot be discussed here 

Our obsen'ations indicate that the occurrence of concisions mthm 
the first few postoperatii e da} s is not necessaril} ot unfa^ orable prog- 
nostic significance In 6 instances, such immediate postoperatn e 
seizures have been followed by complete Ireedom from attacks in the 
entire subsequent follow-up penod, and m se\eral other cases marked 
improvement has followed 

SUMMARY 

In 41 patients with severe and trequent jacksonian comulsions but 
wthout space-consuming or gross cicatriaal lesions, partial excision of 
the motor cortex has been carried out No microscopic lesion vas found 
in the tissue removed m 14 cases Ghosis \\ as present in the remainder 
There were 2 operative deaths Gradual return of motor function 
wth little or no disability occurred in all but 4 patients, v ho had moderate 
(3 patients) or severe (1 patient) hemiparesis 

Eight patients have been completely relieved of con\ ulsions, 12 have 
shoivn pronounced improvement, 9 ha\e been improved to a lesser 
degree, 8 have shown no impro\ement and 3 have subsequently died 
(1 of other cause) 

It IS believed that partial exasion of the motor cortex has a place 
of real ralue in selected cases with focal motor con\'ulsions 



NONDRAINAGE AND EARLY AMBULATION IN CASES 
OF PERFORATIVE APPENDICITIS 


ARNOLD S JACKSON, MD 
MADISON WIS 

'"T^HIS paper is a study of 15 cases of perforative appendicitis with 
peritonitis or abscess formation in which the appendix was removed, 
sulfathiazole w'as employed mtraperitoneallj, the incision was closed 
without drainage and spinal anesthesia and early ambulation w'ere used 
There w^ere no deaths, a secondary intraperitoneal abscess requiring 
drainage occurred in 1 case There were no other complications and 
no purulent wound infections Penicillin w'as administered in the last 
7 cases 

From this small series of cases the following conclusions have been 
deduced Nondrainage in cases of perforative appendicitis wth pentonihs 
IS preferable to drainage It is safe, and is desirable because it eliminates 
prolonged drainage and wound infection and minimizes the hazard of 
such postoperative sequelae as adhesions, hernia, fistula and obstruction 
It shortens the staj' in the hospital, saves dressings and bandages, lessens 
expense to the patient and low'ers mortality It is, moreover, impossible 
to dram the entire abdominal cavity 

The excellent results obtained with the intraperitoneal use of sulfa- 
thiazole over a period of five 3 ’ears confirm the experimental work of 
Throckmorton He found that sulfathiazole is a specific against a large 
number of micro-organisms, that it is relatively innocuous to the peri- 
toneum, that It has prolonged bacteriostatic effect and that it stimulates 
a local response similar to that in any other form of peritoneal medication 
Earl} ambulation m these cases of perforative appendicitis, despite 
ileus, peritonitis and fever, w^as found to be just as satisfactory and 
desirable as with other types of abdominal surgery In like manner, 
the necessit) for intravenous infusions, duodenal suction, catheterization 
and enemas was decreased 

Primary' closure in cases of ruptured appendix is neither a new nor 
a radical procedure Before the ad\ent of the sulfonamide drugs or 
penicillin, several surgeons reported successful results with this metho 

From the Jackson Clmic 

Read at the Fiitj -Fourth Annual Meeting of the }}'^cstern Surgical / ssocia lo , 
Ifemphis, Tenn , Dec 6 19A6 
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Thus, Cottis and Ingham,^ m 1935, reported a senes ot cases ot localized 
and diffuse pentonitis, m 28 of \\hich drainage \\as employed, wth 9 
deatlis, and in 26 of i\hich drainage was not employed, with 3 deaths, a 
mortalit} ot 32 15 per cent in the cases with drainage and of 11 11 per 
cent in the cases without drainage Cafritz - found that nondrainage 
resulted m less morbidit) and less mortalit} , it mimmized postoperative 
meclianical ileus, shortened the duration ot illness, lessened the tendencv 
to postoperative hernia, excluded the possibht} ot development of 
fistula and minimized the tendenc} to postoperativ e adhesions In 1939 
Pickell ^ reported a senes of 30 cases ot spreading and generalized 
peritonitis, in onlv 1 of which a dram was used There were 3 deaths 
In the same } ear Warren ■* compared results in a senes of 91 cases 
with drainage and 25 similar cases without drainage He concluded 
that a dram was the most important factor m the causation of fistula 
In the entire senes there vv as not a single case, wnth or wnthout drainage^, 
in which the wound did not show some evndence of infection, in 1/ a 
per cent of cases w ith drainage and m 60 per cent vv ithout drainage there 
"as some evidence of secondar} abscess formation The author then 
studied a group of 25 cases of intestinal obstruction m the Peter Bent 
Bngham Hospital, 15 with drainage and 10 vvnthout drainage The 
mortalit} for the 15 cases with drainage was 18 3 per cent, and for the 


10 cases without drainage, 17 6 per cent 

In 1939 Collins ® studied a senes of 496 cases of perforated appendix 
"ith abscess formation m Los Angeles hospitals and concluded that 
spinal anesthesia was the safest of aU t}pes, resulting m a 12 6 per cent 
reduction in mortality ov er all other forms of anesthesia 

In 1944 Dav ison and Letton ® reported that wnth the mtrapentoneal 
use of the sulfonamide drugs they had lessened the average sta} of the 
patient in the hospital almost six days 

Obviousl}, It is possible to review the hterature only bneflv, but 
from these reports it is apparent that the mortalit} rate for the cases 
without drainage was lower than that for the cases in which drainage was 
crnplo} ed How ev^er, ev en m the cases vv ithout drainage the mortalit} 
rates were from 11 to 17 per cent 


1 Cottis, G W, and Ingham H \\ The Xondrainage Treatment o 
Tentonitis, New York State J iled 35 49-55 flan 15) 1955 

2 Cafritz E A. Nondrainage of the Pentoneal CanW m Appendiceal Pen- 
tonitis JAMA tOS 1315-1317 (April 17) 1937 

Pickell, F W Nondrainage in Complicated Appenoicitis Review o 

One Hundred and Nine Consecutive Cases Surgerv 5 S5I-Sc6 dune) 1939 

^^arren, R Primarv Oosure of Peritoneum m Acute Appendiaus m 
i’crioration Report of Twentv Cases Ann Surg 110 222-230 (Aug) l'>jO 
5 Collins D C Treatment ot Complicated Acute Apperoiciti' with Par- 
"xhr Reiercnce to Ochsner Method M Rec 130 127-129 (Aue 16) 19 j 

0 Davison, T C, and Letton, A H The kfodera Treatiren oi Peno-ati c 
’^rpcndicitis, J M A Georgia 33 1-6 (Jan.) 1944 



646 


ARCHIVES OF SURGERY 


Although there are only IS cases in the senes I am reporting, in 
which no dramage was employed, there were no deaths and only 1 case 
of secondary abscess formation The better results in this series must, 
I beheve, be attributed to the use of chemotherapy All wounds were 
closed as -with a nonperforated appendix, and only a “mediplast” 
dressing (an elastic adhesive bandage with a central gauze compress) 
was apphed This bnngs up a point for discussion, for Meyer ^ and 
Ochsner® and their associates have stated that it is imperative that 
drainage of the peritoneal wall be employed This has proved unneces- 
sary ivith the method which my colleagues and I have used since 1941, 
when we began to use intrapentoneally approximately 10 Gm of sulfa- 
thiazole powder (not crystals) in pint (250 cc ) of warm isotonic 
solution of sodium chloride This is poured into the abdominal cavity, 
and the operating table is then tilted in all directions, so that the solution 
IS carried from the diaphragm to the pelvis and from side to side In 
closing the wound, no attempt is made to aspirate the solution, which 
is allowed to infiltrate the various la 3 'ers In addition, sulfathiazole 
powder is hghtly dusted into all layers of the wound The wound is 
closed with fine, interrupted and continuous, chromic surgical gut sutures 
When we began to use early ambulation in these cases and in other 
cases of abdominal and pehnc surgeiy, fine tantulum wire was employed, 
but this has been given up I am convinced that early ambulation, and 
not the type of inasion or suture matenal, is the important factor in 
satisfactory wound heaUng Employment of sulfathazole powder dusted 
lightly into all incisions for the past five years has virtually ehminated 
infections of wounds Yet theoretic conclusions and reports based on 
laboratoiy studies to the contrary continue to appear m the literature 

Similarly, surgeons who have for so many 3 'ears kept their patients 
in bed long after a major surgical procedure conbnue to warn against 
and argue about the hazards of early ambulation At the 1941 meeting 
of this assoaation, in discussing the paper by Drs Counseller and 
McKinnon,® I stated that patients can, and will, be got out of bed as 
early as the third or fourth day and that, as a consequence, the incidence 
of thrombophlebitis and embolism will decrease This statement was 
critiazed as radical by some members On the contrary, I now believe 
It to be too conservative Experience has shown that in most cases of 
abdominal, thyroid and breast surgery the patient does better by being 

7 Mejer, K. A , Requarth, W H, and Kozoll, D D Progress m the 
Treatment of Acute Appendiatis, Am J Surg 72 830-840 (Dec.) 1946 

8 Ochsner, A , and Johnston, J H Appendiceal Peritomtis, Surger> 

873-892 (June) 1945 

9 Counseller, V S, and McKinnon, D A, Jr Factors Influencing tne 
Inadence of Postoperative Thrombophlebitis in GsTiecologic Surgerj, Tr es 
S A., 1941, pp 456-475 
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out of bed the first or second day unless he is in shock or threatened 
^nth hemorrhage The onh case in mj ser-\ ice in the past t^\ o years 
in i\hich an embolism occurred was a gynecologic case in which b} 
mistake the patient was kept in bed three da}s The use of hepann, 
dicumarol and ox} gen enabled the patient to recover 

In 1920, w'hen I was in the service of Dr Henr} Palmer, he impressed 
on me the harmful effects of keeping patients, particularly elderly ones, 
too long in bed ]\Iore and more I ha\ e come to appreaate the logic of 
his teaching Earl^ ambulation not onl}' is conduav e to speedy healmg 
of the incision, by improv ing the circulation, but also reduces the necessit} 
of catheterization, enemas, suction and intravenous therapy Normal 
peristalsis is induced , the incidence of gas pains and ileus is minimized, 
and the patient is able to eat and enjoj food sooner Atelectasis and 
pneumonia rarelj occur any more 

One point concerning drainage is still debatable Ochsner and 
Johnston ® stated that it is now generall} agreed that unless there is a 
localized abscess peritoneal drainage not only does no good but actuallj 
may be harmful But in the case of a localized abscess he continues to 
use drainage, although he does not do so in a case of localized pentonitis 
He also packs the wound wnth gauze and does not suture the skm, as is 
the method advocated bv Gamble In 8 cases in the present senes 
abscess had formed and the wound was closed successfully without 
drainage, obviously, however, this is too small a senes on which to 
have defimte conclusions How ev er, I shall present a composite study of 
the views of 150 members of the Western Surgical Assoaahon with 
regard to drainage and chemotherap} from statistics compiled dunng the 
past four weeks 

Dees probabl}' vv as the first to use a sulfonamide drug intra- 
pentoneally, and the Roosev elt Hospital group, in New' \ ork, populanzed 
the method m 1941 They hav e alvv aj s adv ocated the use of sulfanilamide 
locallj. Early in our experience we discontinued the oral, subcutaneous 
and intrav'enous use of the sulfonamide compounds, believing the single 
^rge intrapentoneal dose to be the most effectiv e 

\\ffien penicillin became available, it was emploved in 30,000 umt 
doses every three hours, or in 300,000 unit doses m beeswax daih 
ccentl}’’ Cnie reported a senes of 50 cases of pro\ ed pentonitis of 
appendical ongm m which 100,000 units of peniallm was given intra- 
muscularly ev'ery two hours for two to six dajs and but 1 death, from 
mesenteric thrombosis, occurred In cases of spreading peritonitis the 

10 Dees J G A. Valuable Adjunct in Penorated Appendices Mississippi 
Doctor 18 215-217 (Sept.) 1940 

CnIe G Jr Peritonitis of Appendiceal Origin Treated v ith Ma^"ne 
OsCa ot Penicillin Report of Fifw Cases Surg Gi-nec & Ob t S3 14r-20S 
1946 
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infection ■\\as controlled with penicillin In no case ■was it necessary to 
dram an intraperitoneal abscess, and tliere was no spontaneous drainage 
into the bow el 

This report ma}^ revolutiomze the treatment of peritonitis resulting 
from appendical perforation It w’as not obvious to us that the additional 
use of penicillin materially altered the progress in our cases, and it 
had no apparent effect m the case of secondary abscess How'ever, the 
maximum dose of penicillin emplo}'ed m our series was 300,000 units in 
tivent 3 -four hours, in contrast to 1,200,000 units used m Dr Cnle’s 
senes If an}' members of the assoaation have had an opportunity to 
use penicillin in these larger doses, it should be reported m the discussion 

The problem of anesthesia seems to be largel) a question of one’s 
preference, how'ever, having routinely used spinal anesthesia in abdom- 
inal surger}' since 1928, 1 feel that it has definitely decreased the incidence 
of complications and has been a factor m the absence of deaths m this 
senes 

I\Ie 3 'er and associates," in a review of cases of appendicitis at Cook 
Count)'- Hospital, stated that in cases of appendectomy without drainage 
the mortalit}' rate was much lower than in similar cases with drainage, 
that chemotherapy is largel}' responsible for the lowering of the mortality 
rate, from 26 4 to 13 9 per cent, and that spinal anesthesia is the 
method of choice 

That the problem of appendicitis has been of great interest to the 
members of this association is evident from a review' of the Tiansachons 
From 1891 to 1945 eighteen papeis on various phases of the subject w'ere 
presented All of them reflect a realization of the seriousness of the 
disease, the unw'arranted loss of life and the need of better methods 
of dealing with the problem In the minds of some, appendicitis might 
appear as a low'l} subject because of its common occurrence, despite 
all recent advances, how'crer, the latest available statistics indicate 
that more than 8,000 persons died of appendicitis in this countrj m 
1943 These statistics, of course, do not include the numerous deaths 
resulting from intestinal obstruction and other postoperative compli- 
cations long delayed 

As Black pointed out m his excellent presentation at the 1940 
meeting of this association, men do not write papers on subjects which 
are generally accepted as settled He noted 1,200 articles on ^arlous 
phases of appendicitis published in the two years preceding his paper 

In a prenous paper read before the association in 1931, Black 
presented an extensne statistical study on appendicitis compiled from 
the reports of 52 authors, corenng the results of 1,500 surgeons working 


12 Black C E ■\ppendicitis, Tr We't S A 1940, pp 301-320 

13 Black C E Appendicitis Statistics Tr est S A 1931, pp 4- 
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at 150 hospitals For the cases of suppurati\e appendicitis the combined 
mortalit} rate was 7 S7 per cent , for tiie cases of gangrenous appendicitis, 
873 per cent, and for the cases of spreading peritonitis 21 19 per cent 
The basic ai erage mortalit} for all cases \\ as 5 59 per cent In discussing 
the number ot da}s in the hospital following operation, Black cited 
a leading surgeon of his da} , John Dea^ er, ho mentioned penods 
iai}nng from one to fifteen u eeks 

e ha\ e come a long \\ ay from tliose figures ot 1931 , ^ et, unlike most 
surgical conditions, the mortalit} rate for appendicitis in this counti}. 
rose steadil} from 9 7 per cent per hundred thousand ot population, m 
1900, to 12 8 per cent, in 1936 Despite improred methods ot medical 
teaching, derelopments in anesthesia, perfection of operatire teamrrork 

Table \ —Chmcal Data mi Fifteen Patients smth Pcrforatize Appendicitis 
Treated zcitli Nondratnage and Early Ambulatioi 


^tlmber of potients (S males and 7 females) 

Average age years 

Average stay m bed days 

Average stay m hospital, days 

Secondary abscess 

Purulent wound Infection 


Table 2 —Value of Intrapcntoneal Use of Sidfathiasolc and Penicillin it Fifteen 
Cases of Perforative Appendicitis 


Chemotherapy used mtraperitoneally 

Sulfathiazole Gm m ^ pint of worm salme solution ^ 

Sulfathiazole used generally 

PenicUhn used generally* [ 

■iyerage do-e of peuiciUm, SOOOCO units in twenty four hours 

^stter and quicker methods of transportation and thousands of articles 
and lectures on the subject, both for the la} man and for tlie members o 
the medical profession, 2 persons died of appendicitis et er} hour unti 
the introduction of the sulfonamide drugs and of penicillin These ri^ 
hate effected a great reduction in the death rate, from about /, 
persons a i car to approximate!} one-halt that number T et n 

million deaths from perforative appendicitis have occurred m this countrv 
m the past thirt} } ears The present death rate is sull too high , i 
cases operahon could be pertomied betore perioration had occurre 
98 per cent of the patients vv ould recov er 
In tables 1 and 2 the results of treatment in this senes of ca.es 

snnimanzed 

Finallv, a composite studv ot the vnevvs of 150 niembcis ot u e 
'''' Cstern Surgical Association on the pnncipal points discu -CO in 
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paper, namely, drainage and chemotherapy, is presented When one 
considers the vast and important area in which the surgeons of this 
organization reside, extending, as it does, from Washington and 
Winnipeg, in the North, to Texas and Tennessee, in the South, and 
from Ohio and Michigan, in the East, to California, in the West, the 
influence of its members on the surgical decisions of others is of great 
moment 

One cannot say there is anj uniformity of agreement on these 
important surgical considerabons, or even that the views of the majont}' 
are necessanly correct The ideas that I have expressed in this paper 
are largely those of tlie minonty I feel, however, that there is a growing 
tendency to support these views, namely, the value of nondrainage and 
local chemotherapy 

Replies to the questionnaire were received from 173 members, 23 
w'ere surgeons specializing in other fields or members who are no longer 
active Thus, the replies of 150 were a\ailable for this study Eighty- 
one members stated that they employed drainage, 38, that they do not 
use drainage, 17, that they rarely use drainage, 9, that they dram only 
if an abscess is present, and S, that they dram only to the pentoneal wall 
Sixty-xune are therefore opposed to drainage Opimon, therefore, is 
fairly evenly diwded on this subject Several said, however, that they 
are beginning to abandon drainage 

As to the type of dram used, 76 stated that they favor the Penrose 
type, 12 the cigaret type, 14 a rubber tissue and 7 a rubber tube 
Forty-tivo expressed no opinion 

Ninety stated that they favor the use of a sulfonamide drug wthm 
the pentoneal cavity and 60 that they oppose it, 47 use sulfanilamide, 
35 sulfathiazole, 9 sulfadiazine and 1 succinylsulfathiazole In addition to 
the local use in the peritoneal cavity, 93 stated that they favor the use 
of a sulfonamide drug by other methods and 43 that they oppose it, 
and 26 expressed no opinion 

Only 13 stated that they use penicillin within the pentoneal cantj , 
137 had had no experience with this method However, 119 were 
using pemcillm by other methods, 26 expressed no opimon on this 
point, and 5 were using streptomycin 

REPORT OF SIX ILLUSTRATR'E CASES 

Case 1 — A man aged 33 probably had rupture of the appendix twenty-four 
hours before operation A right rectus incision revealed a retrocecal, rupture 
appendix with several ounces of pus and no walling off Appendectomy was per 
formed, base first Twelve grams of sulfathiazole in isotonic solution o so um 
chloride was used as a lavage in the peritoneal cavity The patient was ou o 
bed in twenty-four hours and walking to the toilet in fortj -eight hours xcep 
for a slight serous discharge for two dajs, the wound healed perfect}, an 
patient was dismissed on the twelfth da} 
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Case 2 — A. ^\oman aged 28 had a gangrenous, perforated appendix with local- 
ized pentonitis A pararectus incision was used The appendix was about four 
tunes normal size witli perforation near the tip and about 5 ounces (150 cc.) of 
foul pus The pus was aspirated, and 10 Gm of sullatliiazole in isotomc solution 
of sodium chloride was introduced The patient was out of bed on the second da> 
The incision healed pnmarih, and she left tlie hospital on the ninth daj alter 
operation 


Case 3 — A man aged SO had a gangrenous appendix that had sloughed off at the 
base, and fiAe interrupted silk sutures were required to dose the perforafaon of the 
cecum A pararectus incision was used Ten grams of sulfathiazole m isotomc 
solution of sodium chloride was used as a la\age in the peritoneal cavitv after 
aspiration of pus from the localized area of peritonitis There was a slight sero- 
sanguineous discharge. The patient was discharged on the tenth daj 


Case 4 — ^A woman aged 53 had been ill ten da 3 S A diagnosis was made of 
appendical abscess and obesit} , she weighed 201 pounds (91.2 Kg) This case 
presented an extremdj difficult problem A pararectus mcision was used The 
cecum and ascending colon were fixed m the region of the sigmoid, where a large 
appendical abscess A\as located. The appendix had sloughed off, and there were free 
ecaliths The cecum was freed and restored to its normal location. The remnants 
0 the appendix were remoAed. Because of the abnormal location of the abscess, 
ere was much soilmg of the lower part of the abdomen and the pelms Sulfa- 
usual, and the abdomen was dosed without drainage. Despite 
e obesity, only an elastic adhesn e bandage with a gauze compress was applied and 
e patient was up on the second daj HoweAer, duodenal suction and mtraAenous 
crapy had to be continued four dajs because of slight ileus The wound healed 
Pnmanly The patient was discharged on the snxteenth daj Horae conditions 
"ere such that she could not be discharged sooner 

Case 5 — A man aged 55 probablj had rupture of the appendix tw o daj s before 
op^tion, AAhile he was druung from Chicago A pararectus incision rcAealed 
® 3rge, appendical abscess with almost complete obstruction of the bowel The 
sppendu. had sloughed at the base, and free lecahths A\ere present He was 
usual manner Despite some degree of ileus and a temperature 
° 102 P, the patient was out of bed on the third daj RecoAerj was uneAcntful 

CjtSE 6 — ^A man aged 46 had a retrocecal appendical abscess of about one 
c s duration About 3 ounces (90 cc ) of pus w as aspirated , there w ere free 
’ s and a sloughing, gangrenous appendix wnth a slight perforation of the 
patient recened the usual treatment and peniallm therapA FeAcr 
" some ileus prolonged recoAen The Around healed pnmanlj, and he AAas 
'“^charged on the eighteenth dar 


SUMMARY 

A Study is presented of 15 cases of perforated appendicitis AAith 
peritonitis or abscess formabon in Avhich the AAOund nas closed AAnthout 
drainage 

The peritoneal carat} AAas laraged in all cases AAith isotomc solution 
-odium chloride containing approximate!} 10 Gm of sulfathiazole 
There A\as 1 case of secondarj abscess requiring drainage, otlien\ise 
•"e A\ere no complications and no deaths 
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Spina] anesthesia and ear]} ambulation « ere used in all cases 
Penicillin, the dose not to exceed 300,000 units m h\ent)-four hours, 
has been used since it became a\ailable Because successlul results v,trt 
obtained before its use, it is difficult to e\aluate the i\orth of this drug 
Possibl}' in much larger doses it may pro\e \erj efficaaous 

Ihe ad\antages of nondrainage, of chemotherap} and of earlj ambu- 
lation o^er methods formerh emplo\ed are eMdent 

A composite study of the opinions of 150 members of the Western 
Surgical Association on the problems of drainage and chemotherapy in 
cases of perforatne appendicitis is presented 

This study shous that SI members emploj and 38 do not emplo) 
drainage, 18 rareh use a drain, 9 drain onlj' if an abscess is present and 
5 dram only to the peritoneal uall 

Ninet\ use a sulfonamide drug mtraperitoneall) , 60 oppose its use, 
47 use sulfanilamide,, 34, sulfathiazole , 9, sulfadiazine, and 1 sucauil- 
sulfathiazole 

Onl} 13 use penicillin intraperitoneally, but 119 use it in other 
nays, 5 use streptomjcin 


DISCUSSION 


Dr Rorert L Sasders Memphis Tenn I fed that I should not take the 
floor again, though it is a pleasure to discuss Dr Jackson’s paper He has brought 
up a good question 

All are familiar t\ith Lawson Tait’s statement, issued manv jears ago, When 
in doubt, dram ” Todaj, most surgeons reierse this “When in doubt don’t dram’ 
And nghtlj so in man\ cases, especiallj the tj-pe in which drainage was used 
formerlj For example in remoiing a gallbladder, it is now known — that it 
seldom matters if one omits drams A perforated appendix does not present the 
same situation howeier the cecum is full of iirulent organisms, and bacterial 
peritonitis is far more Iikelj to deielop — in fact, is alread' present I ha^e made 
enough mistakes to be afraid to take a chance that a patient with a ruptured 
appendix will be able to resist the onslaught of so mam these organisms with 
out the assistance of drams The sulfonamide compounds are fine but I do not 
trust them alone Moreoier if one sprinkles a solution of sulfathiazole about the 
abdominal canty, one is likelj to scatter living organisms as well 

One should keep an open mind on this subject, but for the time being I shall 
confine the use of sulfathiazole to the mfected area and shall continue to put in 


a drain or two 

Dr Cuthbert Powell, Denver It is gratifjing to me to see that Dr Jack'on 
has the courage to advocate closing the abdomen without drainage It ^ ^ 
gratifj mg to me that he did not get the spanking I receiv ed, more thsn t ir 
jears ago, before the first World War, m a paper which I read in i inneapo i 
before this society advocating nondrainage of the peritoneal cavity an s 
that the peritoneal cavitj could not be drained I was spanked, an span 
properly In fact, one of the older members got up and I was tor n 
would have a cerebral hemorrhage He said that am member o is 
who would advocate such treatment did not deserve membership in 
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I am still here, and I agree with Dr Jackson that one cannot dram the peri- 
toneal ca\it> I started with nondrainage in gynecologic work, in cases or ruptured 
tubes and pus in the peh is, and later treated appendicitis in the same w ae During 
the war, I caught up with my good fnend Dr Leighton ot St Louis in an Arm\ 
hojpital, and he took me right up to operate on a man with appendicitis I opened 
the abdomen and found an acute gangrenous appendix w ith localized peritonitis I 
started to sew up tlie wound Leighton was watching me and as I was putting 
in the sutures, he said ‘ W ell, aren t sou going to put in a dram I said ‘ Ii I do 
he will die” He said, “It jou don t he yiill die ’ 

I did not use a drain and the man did not die 

Dr Gordox S Fxhrm, mnipeg, Manitoba, Canada I am glad that Dr 
Jackson has brought up the subject of earlj rising alter an abdominal operation 
Few of us, I am sure, will question the statement that the integration of the 
prinaples ot phjsical medicine with the postoperatne management oi patients has 
dey eloped all too slowli 

Deep breathing exercises with planned mosements oi arms and legs yentilate 
e lungs, maintain muscular tone and stimulate the circulation, particularly the 
■venous return The simple regimen maj be carried out easily with almost all bed 
patents yyho, for one reason or another, are unable to get out of bed or yyhose 
surgeons are apprehensive or disagree with the practice of earlj nsing when 
possible. 

The more ambitious practice of getting patients out of bed for short periods 
6 first daj or so after operation and increasing the ambulatorj penod each dav 
*s still more controversial Nevertheless, surgical opmion on this continent in 
avor of earlj rising after abdominal operations is growing stronger and more 
widespread 

The patient is usuallj a bit apprehensive about getting out of bed the first or 
second day after an abdominal operation A tactful nurse assists him to the sitting 
posture while the legs are rolled out, as the feet touch the floor, the patients 
confidence returns, and each daj thereafter his enthusiasm increases This practice 
Sues a sense of well-being that is most gratify mg to the surgeon and the patient s 
convalescence seems much more rapid The common cntiasm is that wound 
ealing maj be retarded, predisposing to disruption of the wound or incisional 
eriiia The observations of many surgeons of considerable e.xpenence do not 
"opport this view 

Some of the more promment benefits are the lowered mcidence ol pulmonarj 
eoi^hcations, such as atelectasis the comparative freedom from ileus and the 
speeding up of the venous blood return which lessens the inadence ot venous 
nvombosis and embolism The less tangible benefits such as a sense of well-being 
^ the shortening of convalescence, are striking 

ha h ^cat war has taught much in the care of wounds, not the least of v hich 
tiw^ added appreciation of the value oi mtegratmg the principle^ oi physical 

'Cine with the surgical care of patients, as demonstrated particularly in \\ orld 
War II 

a close of the late war, all Canadian armv hospitals, both at home 

a road had their staffs ot physical training mstructors and the nurses par- 

surgeons of the Armv Naw 
ih Force became alert to the benefits of physical mcdiane, some going to 
^^c^point ot getting patients who had had abdominal operations out o bed tne first 
-econd dav It is mj feeling that the development oi this aspect Oj. m 

■an hospitals has been backward and I welcome thi= oppo'tum to 'pe,.! on 
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the subject before the members and guests of this association, in the hope of 
stimulating greater interest in the application of phisical medicine to surgen 

Dr James JACKSO^, Madison, Wis I am Arnolds older brother, and ii 
there is anj spanking to be done it should be up to me to do iL Anjhow, as 
soon as I base made mj remarks, I am leaving for the hill countrj m Arkansas 
to hunt quail, and he iiili hate a difficult time in finding roe. 

All the Jackson brothers are mdinduals, and the} neier saw e\e to eie on all 
subjects Arnold got his earl} surgical trainmg at Rochester, under careful 
supenision Dr Bob Sanders and I, on the other hand, got much of our early 
training operating m a farmhouse, on a kitchen table, boiling our instruments on 
the kitchen sto\e. When we remoied a gangrenous ruptured appendix vnth 
abscess formation, we cleaned out the abscess and left a small dram down to the 
cavit} If there was pus m the pehis, we inserted a cigaret dram down to the 
bottom of the pelvis I contmue to use this procedure toda} 

As to the question of flooding the peritoneal cant} with a solution of a drug 
such as one of sulfathiazole, there ma} have been a little misunderstanding as to 
the t}-pe of case in which Arnold meant to use this measure. He was refernng to 
cases of generalized pentombs, m which the pus has alread} spread to most of 
the abdomen, and not to a localized pocket In the old days, when m} brother. 
Dr Regmald, or I had one of these cases, we used to flush out the pentoneal 
ca\it} wuth a quantity of saline solution, tdtmg the table and m that was diluting 
the pus and doing a good job of washing out the cavit} Miraculousl}, some of 
our patients got well Of course, this would not be done with a localized ab'cess 
Arnold uses a dram in a case of clean gallbladder but closes up the wound m 
cases of abscessed appendix. I have done some 500 choloc}Stectomies without 
putting m a dram, but I usuall} use a dram m a case of appendical abscess 
I agree with eveiythmg that Arnold said about spinal anesthesia and earl} 
ambulation. 

Dr Arxoih S Jacksox I can see that this discussion is rapidly degenerating 
into a family feud A neighbor just leaned over and said “How old is Jim^ I 
said, "Oh, about 64 He is old enough to know better, anj-wa} ” 

I selected this title because it has seemed to me that recently our roeeUngs are 
getting pretty tame. We lack the gnashing of teeth and the pullmg of hair we used 
to have with good old Leonard Freeman, Donald McKraig, Jabez Jackson and 
others, who used to make our discussions really worth while. I do not have any 
apologies for my subject, and I thank Bob Sanders for his excellent discussion 
I purposely picked out Bob I knew his vuevvs were the opposite of mme and ttat 
they would represent the opinions of the majonty However, the views ^ ® ^ 
majority cannot always be correct, and the fact that the questionnaire showed that 
opinion on the question of drainage is pretty evenly divided is something for every 


one to consider 

As for Bob, he is one of ray best friends, as he has said, a few vears ago 
Bob came up North to see how we were doing this operation I tned to s no 
on the idea of spinal anesthesia, but it was no use. Those of you who were a 
the meetmg yesterday heard Bob say, ‘Well, spinal anesthesia is pretty fine, i ani 
usmg iL” So Bob will change his ways Give him time! , t, 

(Slide) Jim cleared up one pomt m the treatment of the 
I did not mean to imply that the pentoneal cavity is flooded ® ^ ^ , ,5 
and other dangerous organisms In cases of localized abscess, su 
applied locally, but m the cases of peritomtis the entire periton 
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imgated \Mth 12 Gm of the drug in saline solution No one mentioned the use 
of verj large doses of penicillin, but I noticed that the last group of letters I 
recened were influenced bi the recent article ot Cnle’s on this point 

The onlv wa> to ascertain the facts is to trj this method and see for j ourself 
I do not want am more of those dlrt^, purulent wounds that used to take so 
long to dress and care lor Nondrainage eliminates that sequela, as well as man^ 
others 


You all agree that A1 Ochsner is a prettj good surgeon He sai s that drainage 
of the pentoneal ca\ ity for peritonitis not onl\ does no good, but actuallj mav be 
harmful All highlj respect the opinion of Karl Me\er, and he does not drain 
the pentoneal cavitj in cases ol peritonibs 



ISOLATED PARALYSIS OF THE SERRATUS MAGNUS 
FOLLOWING SURGICAL PROCEDURES 

Report of 0 Case 

PAUL H LORHAN, MD 
KANSAS CITY, KAN 

TJARALYSIS of the serratus inagnus muscle folloAsing surgical treat- 

ment probably occurs more frequentl} than is usuall) suspected 
Cotton and Allen ‘ reported 30 cases of peripheral paralysis in a reneii 
of the literature up to 1903 No other cases appeared in the hterature 
until 1926, when Thorek - cited a case which he sai\ that } ear The 
scarcity of reports since 1926 is remarkable 

Of the muscles supplied by the brachial plexus, the serratus magnus, 
b} Its anatomy and nene supplj, is most logically' susceptible to iso- 
lated paralysis The muscle is generally described as being formed of 
three parts The upper part originates from the first two nbs and from 
a fibrous arch uniting these two attachments, and is inserted on the 
costal surface of the scapula near its medial angle The middle part 
arises from the second, third and sometimes the fourth nbs, and spreads 
out into a thin sheet which is inserted along the rertebral border of 
the scapula The lower part, wdiich is the strongest, takes its origin 
by digitations from the fourth to the eighth or ninth nb and is inserted 
on the costal surface of tlie scapula near its inferior angle 

The long thoracic nene, on which the serratus magnus muscle is 
almost entirely dependent for its innervation, was described by klorris 
as arising from the fifth, sixth and seventh cenical nenes Horowitz 
and Tocantins^ found that the eighth cervical nene also takes a part 
m tlie formation of the long thoraac nene in some cases The nene 
trunk passes dorsal to the clavicle at the junebon of its middle and 
outer thirds, then downw'ard and laterally beneath the brachial plexus 

From the Department of Anesthesiology, Hixon Laboratory for Medical 
Research, University of Kansas Hospitals 

1 Cotton F J, and Allen, S W Brachial Paralysis, Postnarcolic, Boston 

M & S J tiS 499 (May 7) 1903 , 

2 Thorek, M Compression Paralysis of the Long Thoracic wen 
lowing an Abdominal Operation, Am J Surg 40 26 (Feb ) 1926 

3 Morns, H Human Anatomy, Philadelphia, P Blakistons Son 

1933 

4 Horowitz, M T, and Tocantins, L M Anatomical Studi of the Role 
of the Long Thoracic Nene and the Related Scapular Bursae in the 

of Local Paralysis of the Serratus Antenor, Anat Rec 71 375 (Aug o) 
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and lateral to tlie axillar} ^esseIs and extends beneath the scapula and 
along the anterior border of the latissimus dorsi Twigs are turnished 
to the superior portion of the serratus niagniis b\ the two upper roots 
as it runs along the axillan border of that muscle and farther dow n 
tlie nerv e supplies each digitation of the serratus magnus muscle 

In spite of these factors which appear to fa\or hmitation ot a 
parahsis to the serratus magnus, reports ot such cases are rare as 
compared with tlie number of cases ot parahsis affecting the entire 
brachial plexus Especiall) rare is the appearance of isolated paral} sis 
of the serratus magnus following operation, as I haie tound onh S 
cases in tlie literature 

The etiologic factors most commonh mentioned are infection and 
trauma, the latter including oi erexertion, working with the arm aboie 
the head, carrjmg heat') weights and direct blows to the muscle or the 
nene Causes less often ascribed include exposure to cold, compression 
of the nene roots b} osteoarthritic deposits in the intervertebral tora- 
oiens, inflammation of the subcoracoid and subscapular bursas, pressure 
b} a cenical nb, toxic neuritis produced b} the anesthetic and com- 
pression of the nen'^e as it passes through tlie scalenus medius muscle 
Berkheiser and Shapiro = stated the belief that concussion is the etiologic 
factor Horowitz and Tocantins “ expressed the opinion that morpho- 
fogic lanations in the formation and distnbution of the long thoraac 
nene are influential and explain win identical traumas in different 
persons only mfrequentl} result m this tjpe of lesion Bnckner ated 
^ erhoogen and Casse that a speafic action of the anesthetic (chloroform) 
"light be a causative factor in the production of a toxic neuritis, but 
bus opinion is refuted bv^ the expenence of other observers 

Cotton and Allen ^ ascribed the paralysis solely to abduction of 
die arms draw n up o\ er the head during anesthesia Bnckner, further 
"lore, cited Sehrwald as stating that paraljsis of the long thoracic nerve 
occurs bv bruising of the brachial plexus betw een the clavncle and scalenus 
after operation m those cases in uhich the ann is h\perabducte 
Ellis ® concluded in his report that paral} sis ot the serratus magnu- 
^uch com moner m men than m women ilullen ® stated tliat injunes 

5 Berkheiser, E J, and Shapiro. F Alar Scapula, JAMA lOS 1/90 
vua\ 22) 1937 

6 Horowitz M T and Tocantins, L M Isolated Parahsis of the Ser- 
interior Muscle, J Bone &. Joint Surg 20 720 (Juh ) I95S 

' Bnckner, tV Peripheral "Anesthesia Parahsis’’ ^epo-t oi LnU-u^ 
A ^ 0^ Bilateral Parahsis Occurring During Xarco'is, ICew Ao k . / 

' Vil 27) 1901 

S Elhs J D Delated Traumatic Serratus Parahsis, Arch Neu-ol 5- 

22 1233 (Dec.) 1929 ^ 

Mullen T F Safeguarding the Unconcaous Oper-tne Patien we, 
-erg 46 678 (Dec ) 1939 
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of the brachial plexus during operation are much commoner m women 
and usually follow some pelvic operation 

At this time I should like to present a case of postoperatn e paralysis 
of the serratus magnus muscle, which responded successfully to treatment 

REPORT OF A CASE 

A >oung white woman m good phj steal condition was operated on under 
nitrous-oxide-o\j gen-ether anesthesia, the McKesson machine being used The 
operation consisted of appendeefomi, uterine suspension, miomectomi and ligation 
of ^•arlcosltles in the broad ligaments The patient was placed in a 35 degree 
Trendelenburg position and supported bj shoulder braces covered with rubber 
pads The operation required one hour The patient was awake within fort) 
mmutes after returning to her room Two da)s after the operation, the patient 
first compiatned of para in her left shoulder On the seventh postoperative day, 
she awakened suddenlj in the morning with a severe pain m her right arm The 
next day she felt sore across her shoulders, but had no complaints referable to 
the arm Ten da)s after the operation the right arm was sore, and the pam 
became severe two da)s later At this time a hot pad was applied to the arm 
and oil rubs were given, with some relief The patient was discharged on the 
thirteenth da) after the operation with no complaint except a soreness of the 
right arm One week later she noticed a deformit) of the right shoulder region 
and returned for examination During this examination, tenderness was noted 
anterior to the trapezius muscle and over the brachial plexnis and a pronounced 
deformit) of the right scapula A diagnosis of winged scapula was made Roent- 
genograms of bony structure revealed no abnormahtv The patient received gal- 
vanic interrupted treatment of 1 to 2 amperes over the course of the long thoracic 
nerve lasting for five minutes, and therap) with infra-red ravs and massage twice 
a week for approximately a )ear At this time the condition has cleared up and 
a slight deformity is present She is able to move her arm without discomfort 

The action of the serratus magnus muscle is to hold the scapula 
against the thorax and to draw it fonv'ard and laterally, by its highl> 
developed inferior portion it rotates the bone so as to raise the point of 
the shoulder It is of special importance in abduction of the arm and also 
aids to a slight extent in forced respiration From these facts may be 
inferred the signs and symptoms of paralysis of the serratus magnus 
muscle The patient is unable to raise the arm abov'e the horizontal, 
and when he attempts to do this the median border of the scapula 
approaches the v'ertebral column When the arm is held honzontally 
forward, the median border and the inferior angle of the scapula are 
removed from the thorax and the scapula stands off like a wing, t is 
leaves hetw'een the scapula and the chest wall an excavation into 
which the entire hand ma}' be introduced There is weakness o tie 
arm and the patient is unable to cross the arms antenofiy There is 
also difficulty in performing pushing movements or exerting pressure 

The onset of paralysis is often preceded by sudden severe pam m 
the supraclavicular fossa or shoulder, radiating to ear, occiput, scapu ar 
region or arm, which may persist 
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Treatment of isolated paraljsis of the serratus magnus muscle is 
accordmg to the folloi\ ing plan 1 Focal intection, postural compression 
and occupational factors must be treated or eliminated Treatment 
includes braces, ph}sical therapj, massage, electrical stimulation and 
guided exercises Slo\\ surging sinusoidal current is applied so that 
onl\ three complete phases ot current stimulate the muscle dailj 2 The 
arm is immobilized, the elbow being brought sharpl) across the chest 
uith the forearm flexed and supinated 3 There is operatne inter- 
vention by transplantation of the latissimus dorsi o\er the inferior angle 
of the scapula or transplantation of the clavicular origin ot the pectoralis 
to the serratus magnus or the axillary border of the scapula 

Prognosis is dependent on the degree of injurj sustained Potts 
stated that prognosis for recoi ery \\ as bad Most authors, how ei er, 
h^ie expressed the new' that complete recovery is the usual outcome, 
but It requires from three months to a j ear 

Pre\ ention of postoperativ^e paralj sis is an important problem The 
anesthesiologist should see that the patient is made as comfortable as 
possible before rendenng him unconsaous This is accomplished b) 
adjusting the arms properly at the patient’s side, not allovvnng them to 
bang over the side of the table When the Trendelenburg position is 
to be assumed the shoulder rests should be adjusted laterallj and aviav 
from the brachial plexus They should be properlj padded so that 
they do not cause compression on the nerves Removnng the unconsaous 
patient from the operating table to the transportation cart and from 
there into bed requires diligent care and handling The neck should 
aot be h}q3ere\tended during the mo\ mg nor should the arms be twnsted 
in an} manner whatever, as traction on the arms may cause tearing of 
neri es from the brachial plexus 

The beginner m anesthesia should not be o\ erzealous in his attempts 
to preAent the jaw from dropping by placing his fingers too firmlv 
nong the neck to giie a strong brace, by doing so one or more of the 
ngers may press on the fifth, sixth and se\enth cervical nerves near 
^ir exit between the scaleni, and, as is frequently the case, the head 
IS violently^ rotated to one side and the nerv^e or nerves may be com- 
Pressed betw een the fingers and the v^ertebrae 

to Potts, C S Isolated Paral>sis of the Serratus ilagnus Report of a 
ve. Arch ^ gO 184 (Juh) 1928 



PROGRESS IN ORTHOPEDIC SURGERY FOR 1945 

A Review Prepored by on Edifortol Board of the American Academy 
of Orthopaedic Surgeons 

XV FRACTURE DEFORMITIES 

Prepared by 

LEONARD T PETERSON MD WASHINGTON, DC 
(Continued from Page 612) 

Pt maples — Smillie-'* introduces his discussion of the stiff knee 
in fracture of the femoral shaft with a comment on the complex develop- 
ment of this joint He attributes stiffness to adhesions in the joint, 
in the capsule or in the quadriceps, and states that powerful traction 
IS the most important contributor} factor He condemns the use of 
skeletal traction for reduction, feeling that it should really be used only 
for maintaining reduction He does not approve the use of skeletal 
traction for more than three weeks If traction is absolutely necessary 
through the cond}les he prefers a Stemmann pin to a Kirschner iMre 
because it causes less reaction and because it is driven in and fits tighter 
Actually he prefers skeletal traction through the upper part of the 
tibia [Ed Note — Even the Stemmann pin should have a drill point 
of a cutting or “bayonet” t}'pe and should be drilled The supenority 
of pins over wires in regard to reaction is not confirmed by my personal 
observations ] His points on surgical approach, fixation material and 
methods of grafting are w'ell stated [Ed Note — On page 321 he states 
“onl} non-tOMC stainless steel should be used,” and on page 322, “better 
to make the decision to carry out insertion of vital- 

hum plate ” Stainless steel and vitallium are quite different m 

composition and physical properties and obviously should not be mixed ] 
A supracondylar fracture he reduces manually and holds by 5 to 10 
pounds (23 to 4 5 Kg ) skeletal traction through the tibial tubercle 
with angle of the Braun splint at the fracture site instead of at the 
knee He changes to cutaneous traction and Thomas splint in eight 
wrecks and makes an excellent point of keeping the knee straight for 
early exercise of the quadriceps Fractures in the midshaft also are 
reduced manually and held by 5 to 10 pounds of cutaneous traction 
If this IS unsuccessful open reduction should be performed in a wee 
[Ed Note (L D B ) —One of the editors feels that there is seldom 
need for open reduction of fractures of the midshaft of the femur 'S 

578 Smillie, I S The Problem of the Stiff Knee Joint in Fracture of the 
Shaft of the Femur, Edinburgh M J 52 317-328 (Sept ) 1945 
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bone has remarkable reparatne abilit} ] He prefers open reduction 
lor displaced fractures of the upper third of the femur He discusses 
rehabilitation measures manipulation and surgical treatment for release 
of adhesions in and abo\e the joint [Ed Note — This is an excellent 
article on the subject ] 

Greenberg and Alohamed “ endea\ ored to delaj healing in the frac- 
tured fibula of rats b) partial constriction of the femoral arterj , using 
the normal side for control The breaking strength u.as found to be 
from fi\e to ten times greater on the normal side after intervals of 
from SIX to thirtj daj s Dextrose-l-phosphate administered subcutane- 
ousl} had no favorable effect on healing the fractures as compared to 


inorganic phosphate, which was used as a control 

Habbe and Wnght emphasize the importance of careful diag- 
nosis, espeaallj when the presence of a fracture mav be overlooked 
because of more serious injuries elsewhere While fractures mav be 
missed in anv region, particular attention is called to the carpal navaculai 
fractures and fractures of ribs and vertebrae [Ed Note Tins artici- 


neaffinns well know n pnnciples ] 

Harmon describes a posterolateral approach to the tibia and the 
fibula This offers a wide exposure of the middle three fifths of *'hc 
tibia Suitable for bone grafting and for svaiostosis operation [Ed Note 
“-This bnef article is well illustrated and is an excellent descnption o 


an incision vv hich is valuable in selected cases ] 

Webster =52 reports on tlie treatment of scars following war injunes 
of the leg Skin-grafting methods include ( 1 ) double end shding ap 
(2) single end local sliding flap, (3) direct pedicle flap from the othei 
leg— “delayed” shifting of the flap is not considered necessary m the 
latter, and (4) intermediate flaps from a distance [Ed Note h- 
article is a brief statement of methods of skin grafting for lesions on 


me leg ] 

Somervell =” discusses the treatment of old neglected fractures which 
bo encountered in missionary work in India over a period ot twentj 
'ears He summanzes brief!} the phjsiolog}' of formation ot c u- 
^ad the principles of immobilization For a shortened ulna he recom 

579 Greenberg, D M and Mohamed M S Effect of Lov ered Blood Suppl' 
^ of Glucose-l-Phosphate on Healing of Fractures Proc. Soc. xper 
fed 57 203-205 (Nov ) 1944 „ . 

'"SO Habbe, J R, and right, H H Evidence oi Old Forgotten o' Previoj:=I 
'-ndiagno^ed Fractures, Radiologv 43 531-547 (Dec.) 1944 

^S1 Hannon, PH A Simplified Approach to the Posterior Tibia tor Bone 
™lng and Pibular Transference, J Bone 5. Joint Surg 27 496-49S (Julv) -> 

'"S2 ^^eb.ter, G V The Scar Problem in Compound Injuries oi Lover Leg 
lantordM Bull 3 109-113 (Aug) 1945 . 

L-3 Somervell T H Malumted and Ununited Fracture T Chri trn 

2/-30 (March) 1945 
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mends excision of the radial head to rehe\ e pressure on the capitellum 
For a shortened radius he step cuts the ulna and shortens it [Ed 
Note — ^When the inferior radioulnar joint is disturbed, resection of 
the louer end is preferred ] When the fibula is disproportionatelj long 
after fracture of the tibia onlj'’, the former is shortened [Ed Note — 
This article is a brief discussion of impressions and includes seieral 
reports of cases on a few related conditions ] 

Nommon — Boj'd'®* reports oier 90 per cent successful results in 
575 cases of bone graft for nonunion of the shaft of long bones He 
reviews the important diagnostic points as u ell as the operative technic 
using massive onlay grafts fixed with four or more metal screivs He 
does not recommend grafting until seieral months after infection is 
cured In applying the graft, the endosteal bone is cut from the cortex 
of the graft [Ed Note — Since the endosteal bone is then added it 
would appear desirable to leave it on the graft except when remoral 
IS necessarj' for proper fit ] The advantages of dual gralts m con- 
genital pseudarthrosis and other difficult nonunions are outlined - Fib- 
ular grafts are recommended for defects of the humerus 

Fett, Foote, and Stevens,"®' reporting on delaj ed union and nonunion 


m the Naiy, state that they use drilling to stimulate union m cases 
with delayed union They classify nonunion as (1) pseudarthrosis, 
(2) fibrous union with osteoporosis and (3) fibrous union with atrophy 
of tissue The causation is discussed and the importance of infection 
and of lack of immobilization is rightfully emphasized Standard 
metiiods of bone grafting are discussed, including thin grafts of cortex 
and periosteum, especially for the forearm [Ed Note — The medulla 
of onla}' grafts is cut down with a motor saw’, whereas it seems well 
to leave this on for firm contact w ith the host ] The use of pnroarj’ 
bone grafts is mentioned, and 1 case is reported of its use in a spiral 


fracture of the tibia [Ed Note — ^This fracture does w’ell on pnmar) 
open reduction and fixation with screws but rarely’ needs a graft if 
treated in this manner Commoner sites such as trans\erse fracture o 


the upper ulna, of both forearm bones and of the femur deserve con 
sideration of primary’ grafting ] [Ed Note (L D B ) ^fn most 
cases this fracture does well with a self traction cast, flexed 
dorsiflexed ankle, plus time, and rarely' needs screws or grafts ] ^7 

routinely’ use sulfathiazole locally’ [Ed Note — of doubtful value] an 
pemallin, in both clean and previously’ infected fractures, postoperatney, 
and report low incidence of infection but gne no statistics omp i 
cations include infection, fracture of graft and fracture of onor si e 


584 Bo-id, H B The Treatment of Ununited Fractures, M Press 213 116- 


119 (Feb 21) 1945 

585 Fett, H C Foote R F, and Stevens, 41 A 
Delajed Union and Nonunion of Fractures, Am J Surg 


L The Problem of 
69 283-298 (Sept) 1945 
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[Ed i\ote— Reference is made to vitalhum screws onl}, and tractured 
scre«s appear m several illustrations This emphasizes the need for 
screws of adequate strength and constant physical charactenstics ] 

onvitz and Lambert ad\ocate the use of iliac bone in conjunc- 
ion with internal fixation in treatment of nonumon, feehng that the osteo- 
genehc quality of ihac bone more than compensates for the lack of 
1^, the latter being furnished b3^ a plate Furthermore, use ot 
I lac one a\oids the danger of tibial fracture, which is not uncommon 
Gn ti lal graft is used They ha\ e obtained iliac gratts as large as 
3 12 5 cm (1 by 5 inches) In compound fractures a period ot 
months elapsed before use of this method Their grafts were com- 
intramedullary', inlay and onlay in most cases In some of the 
ses p ates w hich had been inserted earlier w ere left in place and the 
^ ts w ere added wnth fixation by screw s The authors used only sus- 
nsion and skeletal traction postoperatively, changmg to cutaneous 
fein weeks Sixteen cases were reported, 10 im ohmg the 

ur, both bones of the forearm and 2 the tibia [Ed Note — ^This 
firm^ the talue of ihac bone for grafting and the benefit of 

fixation The details of operative procedure are well pre- 
sented with lUustrations ] 

On^T ^^scribes the use of dual plates for the fixation of fractures 
^ ne p ate has threaded holes to receive the distal end of the screws, and 
so^th §Fide has been designed for accurate mserbon of the screw s 
onl ^ ^ center of the threaded holes He used this method 

wnth bone graft for nonunion [Ed Note — This 
c IS well presented as being difficult but of value m selected cases 
i^ould seem to have speaal value in the case of bones 
soft to afford adequate fixahon by standard methods 
quality, a single plate or at the most two 
sud des ^ suffice if the plates and screw s are of proper size 


o\ er reported a senes of 30 cases, w hich w ere follow ed for 

stafed°"h massive bone graft fixed wrth vrtalhum screws He 

jjg only' 1 knovv'n failure in a larger senes of 170 cases 

apDl^rf ^ ^ pneumatic tourniquet In the case of the femur, it w as 

— abo v e a Steinmann pin inserted above the greater trochanter 

Lambert R G Treatment of Unumted Fractures of 
Tomf c Method Combining Grafhng and Internal Fixation J Bone &. 

1 Ermn ^ ^ Dual Plates for Internal Fixation in Xonunion or Fractures 
Surg 27 632-636 (Oct) 1945 

l^i^cture ^ The Treatment of Nonunion or Delaved Union of 

1 Bon f T Masque Onla-v Grafts Fixed with Vitallium Sc'cw' 

^ "X Joint Surg 27 383-386 (Juh) 1945 
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Tibial graft was used The method of preparation of the graft and host 
and the fixation of the graft are described [Ed Note — The technic 
follows w'ell accepted lines Emphasis is placed on the use of Mtallium, 
but steel products of lS-8 S-Mo are equall}^ inert and effectne ] 

Moslem reports on the use of multiple small chips of cancellous 
bone in the restoration of defects and loss of contour in SO cases 
This series includes 35 cases of mandibular loss aAeraging 2 inches 
(5 08 cm ) in length He states that while the mandible is not weight 
bearing it must w ithstand a biting pressure of from 100 to 200 pounds 
per square inch (7 to 14 Kg per square centimeter) He has used 
external pins for stability wdiile union was occurnng but states that a 
graft or plate may be desired He feels that grafts of this tipe are 
more resistant to infection than cortical bone He does not recommend 
grafting in presence of infection as a mediod of choice but found it safe 
and successful in some of his cases, with the benefit of penicillin Only 
a small number of these cases im oh ed the long bones 

Hand and IVrtsf — In treating malnnited Colles’ fractures Speed and 
Knight ad\ ise that if malunion is present after two w eeks manipula- 
tion alone may not suffice to correct it After a study of 60 nialiinited 
fractures tliey state that the objecbi’es are (1) restoration of anatom), 
(2) improved function and (3) improied appearance The site of the 
fracture w'as exposed through a dorsal longitudinal incision of adequate 
length The operatne procedures were as follows 1 Simple osteotom} 
of the distal part of the radius in 23 cases with excision of the promi- 
nent portion of the ulnar head m some instances Twenty per cent had 
partial recurrence of deformit) 2 The resected portion of the ulnar 
head w'as wedged into the site of osteotomy of the radius This did not 
ahva) s restore the radial length 3 Intramedullar) bone graft was used 
in the radial osteotom)^ This method is best when the distal fragment 
is osteoporotic 4 Onlay graft was used in 3 cases, in 1 case a dual 
graft 5 Arthrodesis When the fracture is near the joint with severe 
comminution or osteoporosis, fusion may be the best procedure, often 
with resection of the distal part of the ulna 6 Resection of the dista 
end of the ulna when disability is due to arthritis at the distal radioulnar 
joint In young adults and children especiall) this should be done 
extraperiosteally, since the ulna may tend to regenerate after suhperios 
teal resection [Ed Note — ^This is an excellent article on tos su jec 
The late correction of malunited Colies’ fractures is di ^t an 
often disappointing Special attention must be paid to the so t tissue 
and maintenance of the function of the hand ] 


589 Mowlem R Cancellous Chip Grafts for Restoration of Bone Defects 

Proc Roj Soc Med 38 171-174 (Feb) 1945 

590 Speed, J S . and Knight, R A The Treatment of Maftinited 

Fractures, J Bone & Joint Snrg 27 361-367 (Jub ) 1945 
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AVaugh-'”^ rcMCws the anatomy of the carpal scaphoid and the 
numerous forms of surgical treatment In complicated cases either 
arthrodesis of the wrist or excision of fragments is indicated, and the 
author fa\ors the latter altematue He reports 3 cases m which 
the scaphoid was replaced with a \itallmm replica, m 2 successfully and 
in 1 unsuccessfully The first prosthesis was solid, weighing 29 Gm 
Later ones were hollow, weighing from 12 to 17 Gm , compared to 
a Gm for the normal bone The prosthesis is made in three sizes nght 
and left for proper selection This method is adnsed m selected cases 
including certain fresh fractures [Ed Note — This method seems to 
be promising ] 

Callahan rei lew s the anatomy of the carpal bones with speaal 
reference to the blood supply A number of cases are presented to 
illustrate the therapieutic problems involved He emphasizes the impor- 
tance of early' complete reduction and rigid immobilization until revas- 
cularizabon and union have occurred Early removal of the unumted 
proximal fragment of the scaphoid is advised, dnlhng the bone or 
graftmg of cy'sbc fragments is discouraged 

In the treatment of nonunion of the carpal scaphoid Bentzon and 
l^Iadsen niake a preoperativ e study of the form and position of the 
fragments by means of stereoscopic roentgenograms A rather large 
(^ned incision is made, with the base of the flap proximal to and just 
opposite the styloid process of the radius The joint capsule is then 
opened to expose the hne of fracture The fracture is cleaned out m 
such a manner as to leave a noticeable fissure Then a flap of subcu- 
^eous fat and connective tissue is interpiosed and precisely fixed 
between the fragments For this purpose, a suture is passed through 
Ae point of the flap, and both ends of this suture are passed down 
through the fracture and out on the volar side of the carpus, where the 
suture IS tied over a small gauze tampon The radial artery lies in the 
'icinity, but this artery may easily be palpated, smce m this operation 
2 tourniquet is not necessary 

The authors claim that the results from the described method of 
'oterposition have been encouraging [Ed Note — The description of 
this method does not seem to justify its use in preference to bone graft- 
The authors recommend their operation only before arthritic 

391 Waugh R L, and Reuling L Vitallium Replicas as Replacement; 
•ter Excision in Unumted Fractures of Carpal Scaphoid Prelimir<i-x Retxirt, 
'•"_ 1 Surg 67 184-200 (Feb ) 1945 

=>52 Callahan, J J , Cubbins, W R Scuden C S and HairiUcn E 
of the Carpal Bones Radiologx 44 171-176 (Feb) 19-t- 
'''>3 Bentron P G K , and Madsen A. R Surg-cal Therapy o P^eacar- 
T OMs Following Fractures oi Carpal Scaphoid Bone, Xo'd med (Ho pia's -i ) 
f-4-527 (March 17) 1944 
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clianges occur After tliese develop fusion of the wrist would seem 
to be indicated ] 

Girdivood makes a strong- plea for the prevention of deformities 
of the hand after fracturesj burns and infections The pre% ention of 
deformitj^ atrophj and fixation depends on immobilization of the hand 
m the position of function with extension of the wrist, flexion of the 
metacarpophalangeal joints and freedom of motion in the interphalangeal 
joints 

Spme — Rogers reports 4 cases of paraplegia which developed 

from a few' minutes to forty-eight hours after vertebral injury The 
patients w'ere all able to walk during the interval and 1 pushed his 
motorcycle about a mile (16 kilometers) before onset of paraplegia 
Laminectomy w'as performed in 2 cases after an interval of about six 
months In these 2, which involved the first lumbar and the eighth 
dorsal vertebra, recoverj' was incomplete The other 2 each invohed 
the third and the fourth dorsal vertebrae , paraplegia was incomplete, and 
thei full} recovered wnthin a short period of time The author classifies 
^ertebra] mjurj' as (1) vertebral fracture wuth immediate sjmptoms 
referable to the cord, (2) symptomless fracture w’lthout injury to the 
cord, (3) gross injur}' to the cord even to complete lesion produced 
b} a blow but without demonstrable fracture (1 case cited), and (4) 
the fracture with delayed symptoms referable to the cord, as in the 
4 cases reported The 2 cases in w'hich there was late lammectom} 
had long compression, this was responsible for the paraplegia, which 
probably resulted from movement of the fragments The author empha- 
sizes the importance of gentle handling m order to avoid more extensive 
damage [Ed Note — The history and observ'ations in the 2 cases in 
W'hich there w'as operation would seem to suggest that laminectomy 
should be done earl} in this t}'pe of case if recov'ery is not rapid ] 
Hallock reports 48 cases of arthrodesis for painful ankle fol- 
low mg severe fracture W'lth follow-up after more than one }ear in 38 
cases Pam and limitation of motion were the usual symptoms Anterior 
incision was used with exposure of all articulating surfaces, and the 
foot was immobilized in 10 degree equinus position postoperative!} 

In. 77 per cent there was solid bony fusion, m 10 per cent there was 
failure and 13 per cent had doubtful outcome Twent} per cent of the 
total had residual pain due to failure of fusion, v'arus deformit}', too 

much equinus or associated arthritis of tarsal joints [Ed Note is 

IS an excellent review and should be studied in its entiret} ] 

594 Girdwood, W Immobilization of the Hand and Its Di‘;astrous Effects 

on Hand Function South African M J 18 3S0-3S2 (Oct 28) 1944 ^ 

595 Rogers L Delaved Paraplegia Following Fractures of the \ ertc rae 

Brit J Surg 32 514-517 (April) 1945 

596 Hallock, H Arthrodesis of the Ankle Joint for Old Painful rac urcs 

J Bone Joint Surg 27 49-58 (Jan ) 1945 
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Pseudartht osis — Lindemann states that congenital pseudarthrosis 
IS a In poplastic malformation and is not caused by intrauterine fracture 
The signs of h}poplasia are usually first noticeable along the panetal 
bone, but the structure of the bone m the bent tibia is affected as well 
^Vhen fracture occurs h 3 poplasia detelops, causing the formation of 
congenital pseudarthrosis of the leg 

There is no reason to belie\ e that uterine pressure during pregnane) 
or pathologic modifications of the amnion cause congenital curtatures 
or fractures of the tibia Intrauterine tibial fractures trequentl) occur 
simultaneous!) t\ith det elopmental defects 

In the case of congenital tibial curtatures, fractures ma) also occur 
post partum and may lead to pseudarthrosis which is cNirremel) difficult 
to remedy On the basis of findings in the literature and of personal 
cases, the conclusion is reached that the condition is a hereditary h\po- 
plastic malformation in tvhich there is a t)pical disturbance of tibial 
structure and growth, with poor formation of callus and bone [Ed Note 
(L D B ) — !Moore showed that the so-called congenital pseudarthrosis 
IS another manifestation of neurofibromatosis (ton Recklinghausen’s 
Disease) and his belief has been confirmed in man) Amencan clinics ] 
^o\al of pseudarthrosis should not be undertaken before the patient 
reaches the age of 6 The tibia should then be protected b) means of 
One graft The h) poplastic fibula of the same side should neter be 
r^ed for bridging If there is indication of hypoplasia in the other leg 
1 e bone graft must be taken from another part of the bod) 

J^Ialkin reports 2 cases of congenital pseudarthrosis m w hich 
treatment b) dual grafts from the opposite tibia was successful In 1 
fixation was obtained with two screws, and in the otlier case fixation 
"as obtained proximally b) wire, while the grafts were implanted in 
tbe low er fragment He feel's that the dual grafts prei ent tlie constncting 
=irtion of scar tissue wffiich may shut off arculation from a single gratt 
Von Rosen reports 5 cases of pseudarthrosis of the tibia as a. 
I’Csult of osteoclasis tor congenital curvature In 3 cases union was 
-iiccessful after several operative procedures In 1 case nonunion per- 
^^ted and m 1 case amputation was necesssar) at the age of 8 [Ed- 
This article points out the hazards in attempting to correct 
condition ] 



^9/ Lindemann K Pathocenesjs of Congenital PEeuda-thro'r Z*=chr 
Urthop 74 2S6 1943 

Q Malkin S A S Consrenital Pseudarthro'is ot Tibia Treated bv Tv in 
Proc Ro\ Soc Med 38~ 71-74 (Dec.) 1944 
o-ik S Some Ca^es of Congenita! Tibia! Pseuda-thro i' Xeta 

°P Scandmav 14 290-301, 1943 
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Fellows in Orthopedic Surgery, Mayo Foundohon 
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Anatomy and Physiology — Haxton reviews the literature dealing 
with the function of the patella Experimental work shows that the 
patella improves the efficiency of knee extension in the more extended 
positions by holding the patellar tendon aw'ay from the axis and 
thereby increasing the extending movement of the pull of the quadriceps 
Haxton, noting that patellectomy impairs the effiaency of the extensor 
apparatus, beheves that the operation should be avoided if possible 
but beheves it to be indicated in inflammatory and neoplastic diseases 
of bone and in osteoarthritis when this is confined to the patellofemoral 
articulation 

Efskind discusses the absorptive function of the S 3 movial mem- 
brane Intra-articular injections of “perabrodil” (lodopvnn injection) 
ivere administered in doses of 15 cc, and absorption was controlled 
roentgenological!}' Indigo carmine w'as administered m doses of 25 cc 
of 2 per cent solution, and its concentration m the blood and urine was 
noted A total of 49 clinical cases with pathologic changes m the knee 
joint were examined The following conditions were studied 1 
Hemarthrosis In cases in which the hemarthrosis was caused by slight 
injuries to the synovial membrane there was no regular change in 
absorption for “perabrodil” or for indigo carmine either immediately 
after injury or later There was delay when gross injuries had occurred 
2 H} drops In these cases no constant change of the absorptive 
capacity of the joint was obsen'ed wnth either substance 3 Arthritis 
deformans In the imtia! stages in which changes of cartilage and 
bone can barely be detected roentgenologically the absorption time was 
generally prolonged for both substances In the severe forms of this 
condition all degrees of functional reduction of the most serious nature 
were found The severest affections of the absorptive capacity were 
often found in cases m which the synovial membrane was veiy shrunken 
and the joint carnty thus w'as much reduced in size 4 Pyoarthrosis As 
is to be expected these cases showed pronounced functional changes 


From the Section on Orthopedic Surgeo, Mayo tlinic 

600 Haxton, H The Function of the Patella and the Effects of Its Excision, 

Surg, Gjmec S- Obst 80 389-395 (April) 1945 , „ „ 

601 Efskind L Cluneal Studies on the Function of the Sjnovial Mem ran 
of the Knee Joint Acta chir Scandinav 88 37-48, J943 



669 


ghormley—the knee J0I\T 

«bch .\ere roughly parallel to the clinical degree of affection As the 
inical S}mptoms diminished the absorptl^e capaaty gradualh 
approached normal values 

This stud} tested the absorptive capacity of the sjnorial membrane 

la u blood ressels onlj Larger particulate material 

wou be necessar}' for functional tests of the I)Tnph vessels 

Congemtal Auamahes oj the Knee Joint feels that parti- 

lon 0 the patella is caused b} the absence of fusion in a normal patella 
1 mu tiple primarj centers of ossification , his histologic examinations 
support the assumption of the possible presence of aseptic necrosis in 
cases of patella partita Anal} zing the data on the cases reported 
in tie iterature Sundt concludes that it is not justified categoncalK 
y presence of an infantile patellar osteopathy in these cases 

ex ^ itself does not produce s} mptoms, and if s} mptoms do 

Mst e feels that the} are due to some coincidental lesion in the knee 
ickerson reviews the development of the knee joint from the 
cffl r}ologic and the phylogenetic aspects He particular!} emphasizes 
e quadnceps and patellar interrelationship of Care} , w ho has postulated 
2t ormation of joints wall occur in those places where centers of 
^011 1 oppose each other He presents 2 cases of anomalies of the 
presence of incomplete vertical septation wathin 
due basic pathologic process has been descnbed as being 

to aberrant or pathologic linked genes which possess abnormal 
eso ermal and ectodermal charactenstics, respectn el} The pnmar} 

^ 6 ' e opmental aberration due to the pathologic gene is manifested b\ 
y and incomplete differentiation of the premuscular mesench}'mal 
ass which ordinarily is destined to become a portion of the quadnceps 
^sor apparatus — the vastus intemus 

>s Jack of muscular differentiation has initiated a number of secon- 
developmental changes m the patella, the quadnceps pouch and 
^ sjTiovial cavit}’’ All these changes have occurred in the medial 
ch^'™ knee joint and have exhibited either hvpoplastic or aplastic 

The medial portion of the knee joint possesses older phvlogenetic 
V than Its lateral portion Anomahes in the medial compartment 

in' tbemselv es in the form of dev elopmental erasure Anomalies 

le lateral portion will present themselves in the form of accessory 
^owth It js to be noted that accessorv patellar centers are constant!} 
lateral portion 

Patelf ^ Partition of Sesamoid Bones of Louer Extremities 

a artita, EspecialK with Regard to Histological Findings and Relation to 

*SUni3t»CtV, A_ .... - ^ - .. 
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niatism, Among Others Six Own Cases Examined Hi toIogicalH , Con- 


of Patella Acta orthop Scandinai 13 1-152 19-2 
'un T H Pathologx of the Anomalies Found in Krec To- 

Roentgenol S3 213-229 (March) 1943 



670 


ARCHIVES OF SURGERY 


Pathologic Conditions of the Knee Joint — Petermann believes 
that popliteal cj'sts arise from the s}'novial membrane of the knee joint, 
being primaty or secondarj’' to a lesion of the s3nOMal membrane The 
most common c^'st is that which originates in the bursa of the internal 
head of the gastrocnemius and the semimembranosus muscle The 
c^sts of articular origin have the tendencj' to separate from the joint when 
they are older, ivhile cj'sts of tendinous origin have a tendency to open 
into the joint as they grow older According to Petermann, only the c) sts 
which communicate with the joint giie sjmiptoms of functional impair- 
ment In the first stages the)' produce only pain radiating from the 
popliteal space to the calf In spite of their lateral ongin, the) appear 
in the middle of the popliteal space 

[Ed Note — T he idea that on!) those cases in which the cyst 
communicates with the joint produce sjmptoms is not alwais accepted, 
and the editors beliei e that it may be open to question ] 

By an ingenious method Hirsch studied the elastiat)' of the hi aline 
cartilage of the patella The material came from jxistmortem and 
operatiie specimens It included normal and malacic cartilage The 
investigation shoived that the healthy articular cartilage had a tipica! 
elasticity curve By staining for chondroitin-sulfunc acid and b) 
chemical analysts it was obsen'ed that the content of sulfur bound to 
esters ivas lower in malaac than in healthy cartilage B) comparable 
measurements of elasticity in health) and malaac cartilage it was shown 
that whenever the content of chondroitin-sulfunc acid was reduced the 
cartilage e^iiibited impaired elasbaty, particularly a deterioration in its 
capaaty to withstand loading The operative speamens showed tliat 
malacia w'lth great reduction of the content of chondroitin-sulfunc acid in 
the cartilage could be present without there being an) disintegration ot 
tissue and that when disintegration of tissue did occur it alwa)s did so m 
softened cartilage with a greatly reduced content of chondroitin-sulfunc 
aad or on tlie borderhne between it and healthy tissue 

Turkell reports a case diagnosed as mixed rheumatoid and degen- 
erative arthritis in which multiple osteocartilaginous bodies were found 
embedded m the s)Tiovial membranes of both knees to such an extent 
as to simulate osteochondromatosis 

604 Petermann F E Quisles sinoviales del hueco pophteo, Arch Soc. 
cirujanos hosp 14 427-429 (June) 1944 

605 Hirsch C A Contribution to the Pathogenesis of Chondromalacia o 
the Patella A Phisical Histologic and Chemical Studj, Acta chir Scandinai 
(supp 83) 90 1-106, 1944 

606 Turkell, J H Multiple Osteochondral Bodies m Sinoiial Membrane o 
Knee Joints in Cases of Mixed Rheumatoid and Degeneratiie Arthritis J one 
Joint Surg 27 149-154 (Jan ) 1945 
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Pique and Scliajo\MC 2 group under the name “articular lipoma- 
tosis” all the diseases, circumscribed or generalized, that onginate in the 
fatt} tissues of the S 3 noMal membranes uith chronic inflammator) and 
li}pertrophic character Thei present 3 cases ot arborescent lipomatosis, 
2 primary and 1 secondarj According to them, the cause in the pnmaty 
cases i\as rheumatoid arthritis and in the secondan case \\as osteo- 
arthritis The best treatment is s} no\ ectomi , sometimes accompanied bj 
patellectomy 

Sjovall analjzes data obtained from 67 biopsies of sinoMa of the 
knee for diagnostic purposes at the Lund Orthopedic Clinic trom 1921 
to 1938, in order to show the value of tins procedure in obscure diseases 
of the knee joint In IS cases (27 per cent), the procedure gaie a 
satisfactory ansver to the disease of the imohed joint A clue to the 
correct diagnosis was provided m 2 more cases on histologic examination 
A defimte diagnosis of tuberculosis %vas made b} this procedure in 13 
of the IS cases The suspicion, based on microscopic examination, of 
tuberculosis in another case could not be \enfied clinicalh Tuberculosis 
did not develop in an} joint sho\%n b} biopsj to be free ot tuberculosis 
in a subsequent period ot obsen'ation of t\\ent}-tvo to five jears as 
shown b} a follow-up stud} in 89 per cent of the cases 

Wiberg®°® distinguishes between cases of osteochondritis dissecans 
in the knees in w'hich the lesion has healed spontaneous!} , as judged bv 
freedom from sjmptoms, and cases m which there is roentgenologic 
evidence of healing He considers it reasonable to assume that the heal- 
ing IS more complete in those cases m w hich the bodies of osteocliondntis 
dissecans fuse with the bone so as to leave no trace of the previous 
process He reports 5 additional cases in v\hich conservative treatment 
led to recov^ery of this kind, in 1 case the lesion was bilateral, so that a 
total of 6 knees were included In 3 cases there vias a demarcated 
nucleus, and in 2 cases the process was diffuse In anal} zing these cases 
Wiberg notes that the patients were less tlian 16 }ears of age when the 
lesion healed, and he concludes that such a process is not likelv to heal 
nfter the age of 20 jears in am case, perhaps not after 16 or 17 \ears If 
in such cases under conservative treatment pieces of cartilage become 
detached or if there are persistent annojnng sv-mptoms he recommends 
remov al b\ extraction in order to prev ent secondarj arthritis delormans 
kfe considers the risk w ith consen ativ e treatment exceeding!} slight 

607 Pique, J A , and Schajowicz, F Lipomatosis dini'a arocujar (lipo- 
matosis arborescente), Bol \ trab Soc argent de cirujanos 5 736-/66, 194 , 
^ev Asoc med argent 58 1113-1123 (Dec 15) 1944 

60S Sjotall H Ueber den JJ ert der Probcexzision bei senner zu^aiag-w.- 
tiziercnden Kniegelenkaffektionen, Acta chir Scandinai 89 -i07— 16 19-3 

609 iberg G Spontaneous Healing of O teochondn i= Di' ccans n tbe 
ce-Joint, Acta orthop Scandinai 14 270-277 1943 
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[Ed Note — ^\¥hile there are undoubtedly cases m which osteo- 
chondritis dissecans heals spontaneously, it should be emphasized that in 
such cases the patients must be followed closely, as the damage to the 
joint ma}'^ be latent in its clinical manifestations ] 

Cox discusses the causation and treatment of traumatic osteo- 
chondritis of the patella The following gross pathologic changes uere 
seen (1) softening, irregularitj'- in contour and formation of fissures 
m the articular cartilage of the patella , (2) j^ellowish discoloration of the 
articular carfalage in the involved regions, (3) similar changes in the 
articular cartilage of the femoral condyle on its anteromedial aspect, 
(4) thickening, hyperemia and villous degeneration of the synovium, 
usuallj' confined to the region of the suprapatellar pouch and the antenor 
compartment of the knee, (5) increased joint fluid, (6) formation of 
pannus at the edges of the articular cartilage of the patella and the femoral 
cond 3 des In 6 cases the condition was treated by excision of the patella, 
and the synovium and degenerated femoral cartilage were left undis- 
turbed Complete recovery with disappearance of the synovitis and 
effusion was observed in every case 

[Ed Note — ^This seems to us an excellent review of this subject, 
which should be read by eveiy one ] 

Wounds and Injwies of the Knee — Burns, Young and Muller 
report the results of treatment in 101 cases of wounds of the knee joint 
The treatment routine in fon\ ard areas consisted of early excision of the 
w ound in all cases except small puncture wounds, suture of the synovial 
membrane after excision when possible, packing the wounds lightly 
with sulfanilamide and petrolatum gauze and the administration of 
penicillin to most of the patients On arrival at the Emergency Medical 
Semce Hospital penicillin therapy w'as instituted in all except 9 cases 
Exercises for the quadnceps w^ere begun on admission except in cases 
in which there were signs of acute inflammation Of 101 patients, 75 
eventually recovered with a norma! knee, 15 w’lth a useful knee and 11 
wuth a stiff knee There were no deaths and no amputations 

The authors credit penicillin with the amazing improvement in results 
when compared with the results of World War I 

Sjovall records the finding of a ganglion formation in a partially 
ruptured posterior cruciate ligament in a woman aged 21 years The 
trouble in the knee began four years before the operation in relation to 
some injuiy of w’hich the nature and force were such as to eliminate tie 


Traumatic Osteochondritis of the Patella, Surgery 17 93 101 

Wounds of the Knec- 
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possibility of rupture of a normal posterior cruciate ligament Sjorall 
discusses the classification of such processes and the relationship bet^^ een 
the clinical histor}’^ and operative findings The idea that the trauma 
ma} have pla}ed an} pathogenic role is discarded, on the other hand, 
the possibility of minor traumatic injuries as factors of importance is 
accepted One must not, how e\ er, entirel} disregard the possibilit} of a 
pnmaty ganglion formation The case illlustrates tlie genesis ot ganglion 
formation Onlj once earlier has a ganglion with a corresponding 
localization been described (Coan, 1924) 

Internal Derangements of the Knee — ^\Vest calls attention to the 
misuse of the term “internal derangement of the knee’’ as a diagnosis 
and notes that the commonest causes for so-called internal derangement 
of the knee are mjunes to the semilunar cartilages and varjung degrees 
of strain or tears of the intrinsic or extrinsic ligaments Under the 
general heading “internal derangements of the knee” he lists 

1 Disturbances of the semilunar cartilages 
a Tears 

b Cjsts 

2 Disturbances of the collateral and cruciate ligaments 

3 Disturbances of the articular cartilage 
a Osteochondntis dissecans 

b Chondroraalaaa of the patella 

4 Dislocations of the patella 

5 Disturbances of the fat pads 

6 Other derangements 
a. Fractures 

b Osteochondromatosis 
c SynoMtis 

d Pellegrmi-Stieda disease 

West points out that accurate diagnosis and immediate institution 
of proper treatment are necessarj to obtain the best results and feels that, 
^speaally m cases of ligamentous injurj, proper earl} treatment, either 
surgical or conserv^atii e, will usually give good results, while late attempts 
lo repair ligamentous injury are discouraging, if not hopeless 

The anatomj of the knee is discussed, and it is pointed out that the 
rst maxim in the treatment of knee conditions is to strengthen the 
luadnceps — for without adequate quadriceps power a normal knee wall 
"of be obtained ” 

One hundred consecuti\e cases of derangement of the knee joint 
admitted to West’s senace in an army general hospital are tabulated 
according to diagnosis, and there are excellent bnef discussions of the 
^sgnosis an d treatment of the \ anous types of internal derangement 

613 West, F E Diagnosis and Treatment of Internal Derangements oi the 
S Chn North America 25 111-135 (Feb) 1943 
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Severin describes a peculiar free body ongmating in a knee joint 
This body, lyhich clinically nas observ'ed freely movable in the joint for 
SIX or seven weeks, consisted of a blood clot partly surrounded b) coarsely 
trabecular, collagenous connective tissue, poor in cells The presence 
of capillary vessels in this “capsule” indicates that the clot vas formed 
subsjmovially and later became detached Since the connective tissue 
had not become necrotic, it must have been nourished by the sjmona 

Jaekle reports his results in 155 cases of torn semilunar cartilages 
Operation was not advised or done if it appeared that the patient had not 
the vnll to get well In all cases the patient was taught exerases for the 
quadriceps before operation In the repair of bucket handle tears only 
the torn portion w as remoi ed and the border of the remaining portion 
was cleanly excised For other t)'pes of tear most of the meniscus was 
removed but a small nm vas left Surgical mten'enhon was adnsed 
within a short time after injury, particularly m bucket handle cartilages 
not reduced by manipulation One hundred and thirty -two patients, 
85 per cent, were returned to regular duty on an average of tventy-five 
days after operation for injunes incurred from a few days to eleien 
years before 

Sjo\all reports a chnical analysis of data on 144 cases of total 
meniscal extirpation performed in the orthopedic chnic at Lund, Sv eden, 
in the period of 1929 to 1938 When the patients vere followed up by 
questionnaires, it was found that 2 patients had died In all but 1 case 
a reply was made to the questionnaires Out of 120 men and 23 nomen 
with 116 medial and 33 lateral meniscuses removed, 60 per cent nere 
manual laborers Thirty^-three per cent of primary lesions nere due to 
athletic injuries Coincidental pathologic changes were injuries to 
cruciate hgaraents (in 11 per cent of tlie patients), osteochondritis 
dissecans (in 6 per cent) , chondromalacia of the patella (in 27 per cent), 
and arthrtitis deformans (in 10 per cent) The average period of 
hospitalization was one month The average stay at home nas one 
month Manual laborers resumed work on the aierage later than 
nonmanual workers and insured persons resumed work later than 
uninsured persons 

The function of the knee was estimated w’lth a view to the appearance 
of tlie knee, its mobility and gross strength, and the presence o 


614 Se\erin, E Eigentumlicher freier Korper ira Kniegelenk Acta chir 
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crepitation and pain Also considered was the influence of the length 
of the period of obsenation, duration of illness and age of patients at 
time ot injur}, operation and ree-vamination 


Group 

Results 


Cases 

Percentage 
of Group 

I 

Perfectlr free from all incomenzence 


2S 

20 

11 

Good results practically free from mcon\enieace uith mereh 
insignificant subjecti\e complaint 

an 

72 

52 

III 

Fair results more pronounced incon\ enience <Iight functional 
turbances 

ciin 

o7 

26 

iv 

Poor results and marked in part disabling trouble m none 
these 3 cases are results due to meni‘ccectomv as «ucb 

of 

Z 

2 


These results do not support warnings of seieral cliniaans against 
operative treatment of meniscal lesions Sjoiall indicates that subjectne 
S}mptoms in these cases do not show a more frequent tendenc} to 
arthritis deformans than in other senes and goes against the assumption 
that surgical treatment enhances the risk of early postoperatne arthritis 
deformans He discusses indications for surgical treatment and adnses 
immediate operation when there is recent unquestionable meniscal injun 
or lesion In obscure cases he advises consen'atir e treatment , the first 
sign of a relapse will then constitute an absolute indication for arthrotom} 

Stanek reports the results of 150 consecutive arthrotomies of the 
knee done in militar}* serruce No infection was noted m the entire senes 
Operations were done wnth the patient under spinal anesthesia A. 
narrow Esmarch tourniquet was used In 2 cases transient paral}sis 
Mas noted In simple cases of meniscal injuries, following excision and 
closure, sheet wadding and musim dressings were applied Exercises 
for the quadriceps were initiated on the first postoperative da} The 
patient was allowed up and about wnthout crutches, often on the second 
or third postoperatn e da} , as soon as he could raise the leg from the bed 

unassisted 

In 105 cases there was injui} onh to the meniscuses, ligaments or fat 
pads Eight} -SIX medial and 15 lateral torn meniscuses were removed 
fu 2 cases only was there injurj to both meniscuses of the same knee 
Tut} -four bucket handle, 20 anterior, 10 posterior and 3 minimal tears 
(loose anterior attachments) were noted Xmetv -seven ot the 105 
patients who had such injuries returned to some tvpe ot dutv In 2 -t 
cases there were disorders of bone or articular cartilage including 9 
cases of osteochondntis dissecans and II cases ot chondromalacia or 
^he patella In 5 cases there was severe arthritis In 9 cases there were 
old or recent fractures of the patella, tibial spine or tibial plateau In 
^ cases purely explorator} arthrotomv was done with unitorml} poor 
results Three unusual conditions involving the knee were noted and 
described in detail, including a hemangioma of tlie tat pad with invasion 

®17 Stanek, }V F Internal Derangements and Fracture- Invo’vnncr IC e- 
exults of One Hundred and Fntv Consecutive Arthrotomies Pcrio^^d at -ta on 
osntal, J Bone Joint Surg 27 <i6-9-t (Ian) I9-!5 
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of the patellar ligament Stanek is of the opinion that simple cases of 
meniscal mjunes show a high percentage of excellent operative results 
which are not affected to any extent by injuries of the cruciate ligaments 
Concomitant injuries of collateral ligaments or chondromalacia of the 
patella g^ves a poor prognosis Loose bodies with old osteochondritis 
dissecans have a good prognosis following surgical treatment The 
prognosis as to return to militarj' duty following operation is poor in 
cases showing arthritis or fractures of the tibial plateau 

Bingham and McDonald®^® report a case in which a \oung soldier 
serving in India presented the typical history and physical findings of a 
cyst of the external semilunar cartilage of the knee, but at operation the 
lesion was found to be a cyst Ij mg between the capsule and the s) novial 
membrane, which on microscopic examination proved to be a filanal 
nodule Attention is called to the fact that the statements made by other 
authors that a cartilage cyst is the only tense swelhng which is located 
exactly in the middle of the lateral surface of the knee at the level of the 
joint line or that cartilage cysts are the only form of cyst occurring on 
the lateral joint line are not quite true 

Dislocahons of the Knee — Lasher ““ notes that complete dislocations 
of the knee unaccompanied by fractures are sufficiently rare to deserve 
reporting The marked lateral angulation and rotation accompanying 
such dislocations are frequently accompanied by circulatory changes, 
emphasizing the urgent necessity of the earliest possible reduction A 
cadet, aged 23 years, dislocated his left knee while playing football The 
exact mechanism of the injury was not determined When the patient 
arnved at the hospital fifteen minutes after the injury the entire leg and 
foot \v ere completely blanched An immediate reduction, with the patient 
under general anesthesia, was made on the x-ray table Firm traction 
was exerted on the leg while at the same time the patella was forced 
upward and direct pressure was made to overcome the lateral displace- 
ment The reduction was accompanied bv a local thud, and almost 
immediatel}'' the circulation in the toes returned to normal A circular 
cast was applied with the joint in extension The cast was cut throughout 
its entire length and the following day there was considerable swelling 
The joint was acutely painful for seven days On the fourteenth day 
the foot was partially freed from the plaster and the patient was permitted 
to use crutches On the twenty-fifth day the cast was removed and a 
walking caliper was applied, which he continued to wear for two months 
after the injury Physical therapy and exercises were begun on t e 
twentjf-seventh day and continued for three months from the date o 
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injur} "When the caliper ^\as reniored an elastic bandage was used 
for a month Carefulh supen ised exercises de\ eloped tlie thigh to its 
original size Se\eral months after the injur}' there was no evidence of 
the original injury, and the patient was carrjing out his duties as an 
anation officer 

Roentgenologic Exaunnalion — ^Andersen,®"® after pointing out that 
the methods for arthrograph} of the knee hitherto emplojed ha\e not 
gnen fully satisfactor} results, especiall} as regards the \nsuahzation 
of the semilunar cartilages, proceeds to give a description of a method 
first advanced by Mohemann and Madleuer in 1942 Bnefly, the method 
consists of injection of a gaseous mixture, such as nitrous oxide, which 
Andersen used, into tlie knee joint and then roentgenoscopic and roent- 
genographic examination of the knee while traction with adduction or 
abduction is applied to the leg to allow diffusion of the gas complete!} 
around the semilunar cartilages About 60 to 100 cc of the. gas is 
injected under sterile precautions, the patient is placed in a prone 
position on the table, and the thigh is immobilized with a strap Roent- 
genoscopic examination of the knee is then performed wnth an assistant 
to move the leg as the obsen er directs The semilunar cartilages are 
said to be visualized clearly and, wnth proper adjustment of the projec- 
tion, roentgenograms are taken of the knee in straight and posteroantenor 
Mews, wnth slight inward rotation, maximal internal rotation and sbg t 
and maximal lateral rotation, in onenting front and side pictures and, 
lastl}, in Fnk’s projection 

Grossman and ilinor found that b} combining the injection of a 
small amount of air with forced abduction and adduction of the knee 
dunng roentgenography they were able to nsualize both semilunar 
cartilages satisfactorily The site chosen for the injection is just lateral 
to the patellar ligament at the knee joint through the hgamentim 
mucosum A 20 gage needle with a 30 cc s}-nnge is used After the 
fluid has been aspirated, 10 to 20 cc of atmosphenc air filtered through 
scieral thicknesses of gauze is slowly injected into the joint After t 
air has been injected the needle is wathdrawn and the puncture woun is 
sealed with collodion A dcMce for immobilizing the knee and one tor 
appl} ing the lateral traction on the thigh are desirable Anteropo-tenor 
roentgenograms are made in abduction to \nsualize the medial semilunar 
cartilage and in adduction to nsualize the lateral one Roentgeriograms 
s^re made in the prone and supine positions m order to nsua ize t le 
Postenor and anterior horns The Trendelenburg position is used to 
^eep an} fluid remaining in the joint in the antenor suprapate 

620 '\ndersen K. Some Experiences with a New itethod lor \rthrogTa, , 

radio! 25 33-39 19-14 „ , „ tv,. 

621 Gro^-^man, J , and itinor, H H Roentgcn_Den-on tration o th 
'^cmilunar Cartilages of the Knee, A.ni J Roentgenol 53 454-46a (Ma') 19-'-' 
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extension of the articular cavity The thigh is elevated to pre\ent 
contact of the patella r\ith the table so that true positioning may be 
obtained 

Because each case varies, there are no constant pathologic pictures 
with the exception of bucket handle tears with dislocation The patho- 
logic changes seen may be gross or minimal and consist of fractures or 
tears with or without degenerative changes (thinning and fraying) 
The cruaate ligaments are often visualized In several cases effects 
of the articular cartilage have been noted It is well to do pneumographic 
studies on several normal knees to become acquainted with the normal 
appearances It is claimed that the use of small amounts of air precludes 
the possibility of air embolism The authors have found that the lateral 
memscus is fractured more often than is beheved, and in many cases 
both cartilages have been shown to be pathologic 

Surgical Procedure — Abbott and Carpenter present a discussion 
of the anatomic details of surgical approaches to the knee joint based 
on their clinical experience and that of their colleagues, on a compre- 
hensive review of the available literature on the subject and on a sunej 
of a number of dissections performed on cadavers and freshly amputated 
speamens Surgical approaches are planned either to avoid the exposure 
of vital structures or to expose them dehberately The first method 
may be used if adequate exposure of the lesion or lesions can be secured 
and if there is only a remote possibility of injury' to vital structures The 
writers, however, stress the use of the second method m all instances 
in vhich the incision is planned to give the most direct access to the 
lesion, regardless of the proximity of vital structures In order to expose 
vital structures in the path of the dissechon or in its immediate vicinity’ 
an exact knowledge of the anatomic relations involved is paramount, 
and on this premise the authors proceed to develop their discussion 
General anatomic considerations of the knee are given first -with a descrip- 
tion of the capsule, the synovia, the bursas, the blood supply and the 
cutaneous nen'es surrounding the joint 

The various approaches to the knee joint are then considered with a 
concise but complete description of the surgical anatomy on the anterior, 
medial, posterior and lateral aspects of the knee joint, the indicataons 
for the 1 arious approaches as each is described, the position of the patient 
in each, the anatomic landmarks for each incision and a detailed anatomic 
description of each approach 

Approaches to the anterior aspect of the knee joint are descri e 
under the followung headings the parapatellar incisions, including the 
median parapatellar incision (von Langenbeck), the S-shape para- 
patellar incision (Payr), the oblique parapatellar incision ( r es) an 

""iTAbtott. L C , and Carpenter, W F Surgical Approaches to Knee Joint, 

J Bone 8u Joint Surg 27 277-310 (April) 1945 
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the lateral parapatellar incision (Kocher) , inasions -tthich dmde the 
patella, including the Acrtical di\ision of the patella (Brackett and Hall, 
Jones), the transverse dmsion of the patella (von Volkmann), sagittal 
division of the patella (Devnne) and the oblique divnsion of the patella 
(Bougot and De La Rue) , incisions which dmde the tendon ot the 
quadriceps muscle, vv ith resumes of the metliod of plastic divnsion ot the 
quadriceps tendon as descnbed by Putti and bv Campbell and plastic 
dmsion of the quadriceps tendon as descnbed by Coonse and Adams , the 
inasions vv'hich divide tlie patella transverselj including the U-shaped 
inasion (Textor) and the H-shaped masion (Ollier) 

An S-shaped masion to the medial aspect of the joint which extends 
trom 2 inches (5 cm ) above the adductor tubercle to the joint level, 
then fonvard to the antenor border or the upper end ot the tibia and 
then downward to end just below' the tibial tubercle is descnbed minutelv 
In cases in which a more limited exposure is suffiaent a straight or simple 
cuned masion extending downward from the adductor tubercle is 
mentioned 

As was done m respect to the approaches from the medial aspect 
S-shaped masion for approaching the lateral aspect of the knee joint 
's given with indications for the approach, position of the patient, 
anatomic landmarks and surgical anatomy and vv ith a complete anatomic 
descnption of the masion As in the case of the medial aspect ot the 
Imee, a straight or curv ed incision is mentioned for use in cases in vv Inch 
onljr limited exposure is needed 

The following approaches are described for the removal of the semi- 
lunar cartilages approach for partial removal of tlie internal semilunar 
'^rtilage, approach for complete removal of the internal semilunar 
'tillage, approach for partial removal of the lateral semilunar carti- 
lage and approach for complete remov al of the external semilunar carti- 
lage In regard to approaches for removal of the internal semilunar 
earblage the Cave, Bosworth and Fisher incisions are descnbed 

The following bilateral incisions are descnbed incisions for exposure 
of the popliteal face of the femur (Henry'), approaches for epiphv seodesis 
(Abbott and Gill), masions for removal of loose bodies trom the 
Postenor compartment of the kmee (Henderson) and approaches for 
Postenor capsulotom} in flexion contractures of the knee (Wilson) A 
uiidlme approach to the postenor aspect of the knee joint through the 
popliteal space is detailed The last section is a discussion ot the vanous 
Approaches for drainage of sepsis of the knee joint 

Buirge'” descnbes the removal of the medial semilunar cartilage 
of the knee through a single antenor capsular masion taahtated bv the 
ose of a “broad sharp dissector” and a “narrow dissector The_e 

b2o Buirge, RE A Sharp Dissector for ^IenIScectom^ Su'gc-i 16 Q-'6-0.S 
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instruments are used to cut the cartilage free from its capsular and 
fibrous attachments after the capsule has been incised The instruments 
are constructed from sharp periosteal elevators in such a way as to be 
safe for their intended purpose and should be of value to the orthopedic 
surgeon 

Labry discusses treatment of recent hemarthrosis In such cases 
he uses aspiration with immobilization for ten days In case of ligamen- 
tous tear a procaine hydrochloride block is carried out The same 
procedure is carried out in cases in which the patient is seen one month 
or less after injury, -while m cases in which the patient is seen several 
months after injury Labry advises long immoblization, frequent infil- 
tration, lumbar infiltration, perifemoral sympathectomy and physical 
therapy 

Mornson descnbes an ej'elet knife designed and fashioned from a 
hacksaw blade With this knife, blind dissection of the posterior part 
of the cartilage became the easiest part of the operation The antenor 
and medial aspects of the cartilage were detached under direct vision in 
the usual manner The cartilage was passed through the eyelet of the 
knife and while tension was kept on the cartilage, the posterior part 
was easily removed 

Only structures wuthin the eyelet can be cut as the knife automatically 
retracts other structures and blind dissection is not hazardous 

Haggart and Thomas record experience with arthrodesis of the 
knee joint in 3 cases, using the Stader splint The diagnoses were 
tuberculosis, completely unstable knee and destructive arthritis, respec- 
tively They prefer the curved type of resection of the femur and tibia, 
with removal of a minimal amount of bone, thus preserving the maximal 
leg length The operative technic is a modification of the original Hibbs 
operation, and comprises minimal bone resection of the condylar surfaces, 
followed by countersinking the patella in the femur and tibia as a bridging 
bone graft Ten days later, wuth the patient under intraienous pentothal 
sodium anesthesia, the sutures are removed from the operative incision 
and the Stader splint then is applied, the proximal pins in the femur, 
the distal pins m the tibia The unit is then “taken up” so that bj 
roentgenologic examination adequate contact of the raw bone surfaces 
IS evident A roentgenogram of this position is again secured m tuo or 
three weeks, when the unit is further tightened so that firm impaction is 
maintained 

624 Labrj R A propos du traitement difficile dcs hjdrohemarthroses 

traumatiques du genou Lion chir 37 73-78 1941-1942 ^ 
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The Stader splint is removed in six to eight v eeks and a snug-fitting, 
long leg plaster cast is applied, adjusted for u eight beanng The 
patient thereupon becomes ambulatory with crutches and progressn elj 
bears weight on the extremity The patient is kept in bed dunng the 
bme the pins are in place in order to minimize the chance of infection 
of the pin tract None of the patients so treated has exhibited pm seepage 
In the 3 cases descnbed, firm bone ankylosis of the knee joint was 
demonstrated both clinically and roentgenologicalh in twenty weeks, 
tw eh e w eeks and tw eh e w eeks, respectively 

Thompson ®-' points out that residual disability follow mg sei ere 
injury' to an extremity is just as often due to loss of function of the soft 
parts as to malunion, nonunion or infection of the bones The latter con- 
ditions can be prevented or corrected, but with injunes of the soft parts 
complete restoration of normal function is rarely attained, since when 
tissues w'lth very specialized functions are replaced or surrounded by 
scar tissue considerable loss of function is inerntable Excision and 
isolation of scar tissue in the extensor mechamsm of the thigh is descnbed 
as an operative procedure to increase motion in the knee, particularly 
flexion, following injunes to the thigh Ninteen cases are reported, 
in all of which satisfactory' results were obtained as far as increase of 
flexion IS concerned Thompson’s method involves exasion of the 
scarred vastus mtermedius , the knee is flexed to 90 degrees or bey ond, 
"ithout lengthening the rectus femoris muscle, by' makmg a new inter- 
muscular septum of soft tissues The intact rectus femons permits 
early active motion, and this factor is the reason why most of these 
patients hav'e regained full activ'e extension 

[Ed Note — Thompson’s operation is an adv'ance m the treatment ot 
postfracture fixation of the knee In our experience the adhesion of the 
capsule of the knee joint to the margins of the joint has been a prominent 
finding in these cases and flexion cannot be obtained until the adhesion is 
freed ] 

Gmidal reports 4 cases of complete or almost complete ankylosis 
of the knee at an angle betw een 120 and 80 degrees The cause of the 
ankilosis v\as an inflammatory process m the knee The knee was 
straightened out by' osteotomy, wedge-formed in 2 cases, arcuate in 2 
mllowed by wire traction (through the tuberosity of tlie tibia or the 
calcaneum) The results were practicalh complete straightening of the 
angle and firm osseous ankylosis Two cases were complicated, one b\ 
exacerbation of the earlier osteomyelitic process, the other by the fact 
dtat the traction wire cut through the bone and gave nse to osteius 

Thompson, T C Quadncepsplastv, Ann Surg 121 751-7c4 (Ma%) P-I; 
62S GuiMal P Ankvlosis of the Knee with Marked An^lation^ 

're bi Oueotonn and Wire-Traction, Acta chir Scandinav 87 13S-144 1C4. 
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In all cases a reduction was obtained in the practical shortening and the 
patients %\ere able to get along with a heightened boot 

Recwrent Dislocation oj PateWa— Sjo^ all reports on 27 patients 
(30 knees) on w'hom operation was performed for recurrent dislocation 
of the patella, 2 patients (3 knees) for habitual dislocation, and 4 patients 
(5 knees) for persistent dislocation (Blumensaat classification) Cases 
w^ere anal)'zed from pathologic, etiologic and clinical points of Mew 
He describes surgical technic and observations on reexamination The 
Krogius operation was suitable as basal procedure , only in a few cases 
was It supplemented There w^as a relapse m3 (12 per cent) of the 
cases of recurrent dislocation, and this was due to intense strain or 
forceful injury No relapse was noted in cases of habitual dislocation 
In 1 case of persistent dislocation a relapse occurred, recurrent dis- 
location developed in one knee, but the other knee had excellent function 
There were excellent results in 97 per cent with the Krogius procedure 
and less satisfactory results in 3 per cent of the cases The results 
were attributed to consistency of treatment, low average age of patient 
and the selection of cases Early operatn e treatment is emphasized 
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Roentgen Diagnosis — Gershon-Cohen describes roentgenographic 
technic for obsenation of the soft tissue of the knee Anteropostenor, 
lateral, oblique, longitudinal and intercondylar roentgenographic views 
of both knees should be made routinely Bj strong traction, abduction 
or adduction of the leg, a transient vacuum can be created in the articular 
space and the outline of the meniscuses wull be revealed in the roent- 
genogram More than 8 to 10 cc of sjnovial fluid, however, interferes 
with such a vacuum and prevents visualization of the meniscuses The 
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629 Sjoval! H Zur Frage der rezidn lerenden und permanenten Knieschei- 
ben\ errenkungen unter besonderer Berucksichtigung der Behandlung und B an 
lungserfolge, Acta orthop Scandinav 14 185-218 1943 

630 Gershon-Cohen, J Internal Derangements of the Knee Joint J 

X-Rav Diagnosis, Rhode Island M J 28 370 (^ug) 194S, Interna! Derang 
ments of the Knee Joint The Diagnostic Scope of Soif Tissue Roentgen hvam - 
nations and Vacuum Technic Demonstration of Menisci Am J , 

338-347 (Oct.) 1943, Derangements of the Knee Joint Diagnostic Ai 

bv the Roentgenologic Examination of the Soft Structures and o te en 

Without InjecLn of Contrast Media U S Xav M Bui! 45 488-499 (Sept) 194a 
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author feels that loose bodies, sprain of the tibial collateral ligaments, 
penarticular bursitis, cysts of the meniscuses, neoplasms and miscel- 
laneous lesions of loft tissue can be diagnosed it this technic is used 

McGaw and Weckesser discuss the use of pneumarthrograph^ 
in 508 examinations of the knee among arm} personnel Thev descnbe 
the technic when oxjgen is used and outline a metliod of interpreting 
the findings Of interest are the popliteal bursas which were tound to 
communicate wnth posterior pouches in 14 4 per cent of tlie 508 knees 
examined in this wa} 

Herzog states that the mam indication for pneumarthrograph} 
IS m distinguishing simple traumatic s) noi itis w hich calls for consen ati\ e 
management from torn meniscuses which need operatiie management 

Wounds oj the Knee — Newman®'"^ discusses the earl} treatment of 
wounds of the knee He dmdes the wounds into three groups, “slight,” 
moderate” and “sex ere ” He presents data on 10 slight w ounds, 39 
moderate wounds and 8 sex ere wounds in a total ot 57 cases For the 
group of shght XX ounds treatment consisted of aspiration, mtra-arbcular 
sdmimstration of penicillin and immobilization ot the extremit}’’ m a cast 
For the group of moderate xx ounds treatment consisted of careful exa- 
sion, pnmary suture, intra-articular and parenteral administration of 
penicillin and immobilization of the joint in extension wnth a Thomas 
Splint The group of severe xx ounds presented a more difficult prob- 
lem Five XX ounds xxere lett open The author stresses the need of 
roentgenographic examination as an aid to diagnosis, and the earl} 
remox'al of foreigpi bodies 

Mitchell analyzes 800 consecutixe cases of injur} of the knee 
among army personnel He found that 13 5 per cent of the 800 patients 
had penetrabng xx ounds of the knee, four fifths of xxhich were war 
wounds Thirt} per cent had a lesion of the meniscus, 25 per cent 
s}nontis of xanous t}pes, 7 per cent a ligamentous injury and 6 per 

cent osteoarthntis 

infernal Derangement of the Knee — [Ed Note — Man} articles 
Continue to be xxntten on the management of internal derangements of 
die knee, especial!} tears of the meniscuses among military personnel 
lost of them seem to be in agreement as to selection of cases and opera- 
^]^ ^sults in general ] Willien presents the results ot a two }ear 

McGaw W T , and }} eckesser E C Pneumarthro^rams o:_l^ee Diag- 

rostic A.,d in Internal Derangements J Bone &. Joint Surg 27 -132-445 (Juh) 1 : 

632 Herzog, E G ^ir Arthrographx m Diagnosis of Tom ^emilunar 
kartilage Lancet 2 5-6 (Juh 7) 1945 

633 Xewman, P H Earl} Treatment of Wounds ot Knee Tout Larce 
“ <«2-633 (Koi 17) 1945 

W4 Mitchell, G ^ G Anahsis of Eight Hundred Con ecutwe Knee Case. 

Amu M Corps S3 271-273 (Dec.) 1944 , 

Wj Wiihen L J Second-Year End Results oi \nnro on ie= ot Krec Bull 

= ^rnw M Dept 4 452-456 (Oct) 1945 



684 


ARCHIVES OF SURGERY 


follow-up in 75 cases in which arthrotomy of the knee -was performed m 
an army hospital within the continental limits of the United States 
In the majority of the cases a tom meniscus or osteothondntis dissecans 
was present Sl\ty-t^vo and six-tenths per cent of the men iiere 
retained in the armj, 386 per cent on full duty and 24 per cent on 
limited service Willien concludes that if derangement of the knee 
antedates enlistment, the patient should be reclassified or discharged 
If it IS connected with semce, he should be operated on if this is the 
treatment indicated, after careful evaluation of his emotional status 
Dwyer and Taylor®^® report a case of discoid internal meniscus 
of the knee They assume that this is the only case of internal discoid 
meniscus reported in the literature The patient was a soldier, 29 
years old, who had signs and symptoms compatible with a bucket handle 
tear At operation a complete fibrocartilaginous “dish” was found with 
a longitudinal tear 

Mitchell studied 241 cases m which lesions of the meniscuses 
were present The cases were obtamed from 800 cases in which con- 
secutive operations were performed on the knee In 73 per cent the 
internal cartilage w'as tom and in 17 per cent the external In 9 per 
cent a cystic cartilage was found, and in 1 per cent a discoid cartilage 
Pathologic studies revealed degenerative changes m the cartilage and 
synovial membrane in cases m which the injury had occurred sometime 
previously and relatively little change m cases in which it was recent 
The cystic cartilages were polycystic 

Another statistical study of army personnel w'as done bj' Garden,'” 
who studied 628 cases of internal derangement In 325 of these a 
diagnosis of torn semilunar cartilage w’as made, and in 206 operation 
was performed An anterior incision was used If the anterior half 
of the cartilage remained attached to the posterin’" half, no postenor 
incision W’as used If the anterior half had separated from the posterior 
half, a postenor incision was made in addition All the cystic cartilages 
W’ere removed to prevent recurrences 

Mintz studied more than 100 injuries to the knees treated con- 
servatively and 64 treated surgically In 62 of these injured meniscuses 
W’ere present and in 2, cysts Mintz w’aras against operating on mili- 
tarj’ patients w’ho have osteoarthritic changes, but advocates this 
procedure in civil practice when indicated [Ed Note — This is the 

636 Dwyer, F D , and Tailor, C Congenital Discoid Internal Cartilage 
Brit M J 2 287 (Sept 1) 1945 

637 Mitchell, GAG Lesions of Fibrocartilages Stud> of Ti-pes Po 
and Pathological Changes, J Roj Armi M Corps 83 198 200 (Oct) IW 

638 Garden, R S Meniscectomj in Soldier, J Roj Arm> Corps 

1I9-I24 (March) 1945 t 

639 Mintz, B J Internal Derangements Diagnosis and Treatment a j 

Surg 70 189-196 (Nov) 1945 
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consensus of tliose experienced in mihtarj' surgerj" ] He also advocates 
complete excision of the cartilage through ti\o incisions 

Studies on cnihans ha^e also been made Du Toit and Enslm 
analyzed 100 cases in i\hich arthrotomy \\as performed for injured 
meniscuses Thej carefull}" evaluated all preoperati\e signs and 
sjTnptoms The} found at operation tears of the medial cartilages 
in 82 cases, of the lateral cartilages in 9, no tear in 4, bilateral tears 
in 3 and a discoid meniscus m 2 In correlating their observations 
with the ph}sical signs the} found tliat (1) pain in the anteromedial 
hne of the joint is of diagnostic importance, (2) absence of this pain 
contramdicates arthrotomy, (3) locking frequenti} but not alna}s 
occurs, (4) damage to a meniscus may exist in the absence of wasting, 
(5) osteochondritis dissecans and traumatic lesions of tlie cartilage of 
the medial patellar facet (Fouche’s hot spot) ma} cloud the diag- 
nostic picture and (6) most of these findings favor earl} and total 
meniscectomy 

Cave, Rowe, and Yee®*^ report the results of a two year foUow'-up 
m 121 cases in Wfluch arthrotomy was earned out in an overseas army 
hospital Of the patients admitted to the hospital with complamts 
referable to the knee, 29 per cent required operation The sigmficant 
obsenations were as follows 1 Of those who demonstrated a tom 
meniscus at operation, 98 per cent gave a histor}' of a twist injurj' 
of the knee, 70 per cent of locknng, 95 per cent of swelling of the 
joint and 97 per cent of pain or injur}’’ 2 Physical observations of 
importance consisted of (a) atrophy of the quadneeps muscle in 68 per 
cent of the cases of tom meniscuses, (b) tenderness in the line of the 
joint and prominence of the meniscus in 88 per cent, (c) excess articular 
fluid in 50 per cent and (d) limitation of motion, especially extension, 
m 63 per cent 3 Operativ e findings in the 88 cases of tom meniscuses 
uere tears in the medial cartilage in 87 per cent and in the later^ 
cartilage m 12 per cent Osteochondritis dissecans was found in 15 
®f the 121 cases Patellar chondromalacia was found in 11 cases 
^ Postoperativ e complications consisted of sepsis in 1 case, throm- 
ophlebitis in 1 and temporary sciatic nerv e pals} in 4 cases 

Schw artz ®-* m another study made in an ov erseas hospital found that 
oi f 10 patients admitted in fifteen months, 16 per cent were admitted for 
mjunes to the knee Of this 16 per cent, 31 per cent were operated on 

du Toil, G T and Enslin, T B Analysis of One Hundred Consecutive 
^nhrotomies for Traumatic Internal Derangement of Knee Toint. T Bone S. Toint 
-urg 27 412-425 (Juh) 1945 

Cave, E F , Rowe, C R, and Yee, L B K Selection ot Cases lo- 
T ^ of Knee in Overseas General Hospital Two year Follow-Up tu 
J Bone 5. Joint Surg 27 603-607 (Oct) 1945 _ _ 

Schwartz M Injured Knee, Bull Ho p Toint Dis 5 55-59 (Oct) 1--.- 
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An analysis of the surgical cases is presented The author is an ad\o- 
cate of the 5 inch (12 7 cm ) parapatellar incision m all cases 

Harmon reports 2 interesting cases of osteochondral fractures 
in adolescents, and he is of the opinion that the condition should be 
better known In one case the lateral femoral condjle was imohed, 
in the other the patella, after dislocation Because of the amount of 
cartilage present m adolescents, roentgenologic visualization of osteo- 
chondral fractures is difficult Treatment is early arthrotomy and 
excision of the loose fragment 

Wilkinson and Burt blame the poor results in arthrotomj on 
(1) unnecessarily long periods m the hospital and (2) delaj in treaUng 
the complications The}' mention localized penarbcular tenderness, 
synovial effusion, instabiht}' of the joint and inability to “brace back” 
the knee 

Heebner®^' discusses the "first aid” treatment of sprains of the 
knee and tears of cartilage He emphasizes the application of cold 
instead of heat to the knee for the first two or three v eeks 

Pellegrtm-Sheda Disease — ^Allen ®‘® based his study on 1,564 cases 
in which roentgenologic examination of the knees vas made at a large 
station hospital In 28 cases Pellegrim-Stieda disease (calcification 
of the medial collateral ligament of the knee due to trauma) was found 
The lesion was bilateral in 7 cases Twenty-six patients had pam, 
limited motion, swelling after use or localized tenderness There nas 
a history of trauma m 21 cases Allen considers trauma the inciting 
cause of hemorrhage around the medial epicondyle into the attachments 
of the tibial collateral ligament, vastus mediahs or adductor magnus 
Organization of this hemorrhage results in deposition of calcium at 
this site 

Nachlas and Olpp,®*^ on the other hand, stated that the disease is 
due not to a fragment of bone from the femur, a tear of the periosteum, 
or a calcified bursa but to a process of attrition on the inner aspect 
of the sliding membrane over the adductor tubercle This attntion 
IS speeded by the tissue swelling of polj'articular or traumatic arthntis 
They also stress the coexistence of chronic arthritis of the knee Thei 
emphasize that Pellegrini-Stieda disease is not a disease complex 


643 Harmon, P H Intra-Articular Osteochondral Fractures as Cause for 
Internal Derangement of Knee in Adolescents J Bone S. Joint Surg 27 701 / a 
(Oct) 1945 

644 Wilkinson L H, and Burt, H ^ Knee Imuries m Soldiers Lancei 
1 684-686 (June 2) 1945 

645 Heebner R A Sprains in Knee Joint Injunes, Ho'p Corps ku 

18 40 (Nos ) 1945 . 

646 Allen, W E , Jr Post-Traumatic Para Articular Calcification ol ivn 

Jomt, J Nat M A 37 164-167 (Sept) 1945 

647 Nachlas, I and OIpp, J L Para-ArticuIar Calcification (Pelkc 
Sueda) in Affections of Knee, Surg, Gynec &. Obst 81 206-212 (4ug) 
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[Ed Note — This is certainl} true A new name, based on a descnp- 
bon of this condition, is needed , how about “paracondj lar calcification 
of the femur?”] 


Patellar Chondromalacta — Ca\e, Roue, and Yee®^® consider that 
chondromalaaa of the patella is a definite pathologic entit) The)”^ 
state that the progress of this condition is as foUous first phase, 
patellar contusion , second phase, chondromalacia, and third phase, 
degenerative chondral clianges and s}no\itis 

In 9 (7 per cent) of 124 consecutu e cases in u hich arthrotomy u as 
performed for internal derangement of the knee chondromalaaa of 
the patella uas found The gross and microscopic pathologic changes 
then are discussed It is emphasized that the roentgenograms did not 
reieal abnormalities Treatment is surgical and is of three types, 
depending on the severity of tlie disease ( 1 ) remoial of the imohed 
tissues, ( 2 ) patelloplast} , with horizontal resection of two thirds of 
the patella and interposition of the fat pad betueen the remainder of 
the patella and the cond 3 les and ( 3 ) patellectomi 

Soto-Hall found chondromalaaa of the patella in 12 (ISS per 
cent) of 65 consecutive cases in uhich arthrotomi was performed In 
6 of these 12 total patellectomy uas done Soto-Hall classifies surgical 
procedure into the same three tj pes that Ca\ e, Row e, and 1 ee did 
PTaumahc Degcnei ation of the Head oj the Castrocueintus Muscle 
“~Cohen presents a case of traumatic degeneration of the medial 
head of the gastrocnemius muscle simulating a semimembranous bursa 
A man 39 3 'ears old fell and struck the popliteal region When he 


examined three weeks later, a globular c 3 Stic swelling was present 
postenorly in the popliteal space A diagnosis of semimembranous 
bursa was made At operation a swelling composed ot fibrofatt} 
rnatenal involving the medial head of the gastrocnemius muscle was 
ound On microscopic examination stnated muscle which had under- 
gone degeneration, atroph 3 ’’ and replacement w ith fat w as noted Cohen 
postulates that trauma caused deep rupture of the medial head of the 
^trocnemius witli secondar 3 degeneration and fatt 3 ' replacement, or 
1 3 t it produced infarction and secondaiw degeneratne changes 


Phystcal Medicine — Wilson®®^ reports on what he calls an acb^e 
assistue exerciser” to help correct extension contractures of the kmee. 


64S Ca\e, E F , Rove, C R and Yee L B K. Chondromalacia 01 the 
^ Ohst 81 446-450 (Oct) 1945 

Y R Traumatic Degeneration of Articular Cartilage oi Pa^e a 

S. Joint Surg 27 426-431 (Juh) 1945 

5 . ' Cohen, H H Traumatic Degeneration of Medial Head ot Gastrocrc-riu': 

Semimembranous Bursa Case Report, T Bone Jomt Surg 
'-0/22 (Oct) 1945 

651 Wilson, G D Actne A.ssistwe Knee Exerciser, Mil Surgeon 97 I-'6 
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It uses only passive motion which is induced by means of pulleys 
and force 

DeLorme in a somewhat new concept of exercises for the knees 
presents a system of exercises to increase muscular power and endurance 
He concludes that low repetition, high resistance exercises produce 
power and that high repetition, low resistance exercises produce 
endurance The indications for each type of exercise vary He con- 
siders that this system of exercises should always precede weight 
bearing and that it is contraindicated in chondromalacia when open 
operation has not been performed 

Weakened atrophic muscles should be given power-building exercises 
first, that IS, low repetition, high resistance exercises When power 
has been restored, the patient should start on endurance exercises, 
that IS, high repetition, low resistance exercises Use of both of these 
forms of exercise should be increased gradually 

Surgical Technic and Results — ^Because of a relatively high per- 
centage of recurrence when the standard technics for treatment of 
recurrent dislocation of the patella were employed, McCarroll and 
Schwartzmann have abandoned them, namely, (1) transplantation 
of the lateral half of patellar tendon into the inner surface of the tibia, 

(2) transplantation of the semitendinosus tendon to the patella and 

(3) transplantation of the tibial tubercle medially and distally m the 
shaft of the tibia 

In the place of these procedures they substituted a combined opera- 
tion in 23 cases with completely satisfactory results and no recurrences 
to date The operation consists of transplanting the tibial tubercle 
and placing the semitendinosus tendon into the patella at the same time 
A detailed descnption of the operative technic is given 

Lapidus®'* reports a successful fusion of a Charcot knee (neuro- 
genic arthropathy of the knee) After removal of synovium and other 
diseased tissue the ends of the bone were approximated and fused w'lth 
a vitallium plate, plus tivo crossed vitallium screws of the wood type 
The patient was in a plaster cast for four months postoperatively, and 
after this a long brace ivas used on the leg 

Young and Regan review' the literature on total patellar excision 
for arthritis and then present 21 cases in w'hich excision of the patella 


652 DeLorme, T L Restoration of Muscle Power bj Heat > -Resistance 
Exercises, J Bone &. Joint Surg 27 645-667 (Oct) 1945 

653 McCarroll, H R, and Schwartzmann, J R Lateral Dislocation o 
Patella Correction bj a Simultaneous Transplantation of Tibial Tuberc e an 

Semitendinosus Tendon J Bone &. Joint Surg 27 446-452 (JuH) 19^5 

654 Lapidus, P W A Few Facts Concerning Operative Fusion of Cnarco 

Knee Report of Case, Bull Hosp Joint Dis G 33-40 ( ^p^!) 1945 

655 Young, H H, and Regan, J M Total Excision of the Patella to 
Arthritis of the Knee, hlinnesota Med 28 909-914 (Nov ) 1945 
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performed for arthritis at tlie Ma\o Chmc Bilateral excision 
lias performed m 5 cases The follow-up period after operation was 
one to four years Osteoarthritis was present m 14 cases, rheumatoid 
arthritis in 6 cases and traumatic arthritis from recurrent dislocation 
of the patella m 1 case 

In 7 of the cases of osteoarthritis excellent results consisting of 
freedom from pain and a range of motion from at least 90 to 170 degrees 
occurred In 4 of the 6 cases of tlie rheumatoid artlintis, improiement 
occurred In 1 case of traumatic arthritis the results w ere good Ot the 
21 patients, 9 said they had no pain after operation, 11 had less pam 
Md 1 was not improved 

Ta\ emier discusses the stiffness m the knee resulting from 
traction with Kirschner wire through the femoral cond3les He states 
that this extension contracture is due to "adhesions below and along 
the patellar border, anchonng the patella to the femur ” He utihzes 
a niidline incision, frees the rectus muscle, separates the patella laterallj 
from the vastus muscles and leaves the patellar tendon intact The knee 
IS then flexed to a right angle to break the remaining adhesions, and 
niobilization is started on the fourth or fifth day 

A. follow-up study in 19 cases of relaxation of the knee joint has 
been made by Palmer Jn 12 cases operation was carried out for 
relaxation of the anterior cruciate ligament and medial collateral liga- 
ment, in 4 cases for relaxation of the posterior cruciate ligament, and 
m 3 for relaxation of the collateral ligaments alone Reenforcement 
of the ligaments was done with a flap from the iliotibial ligament 
In 2 cases histologic studies revealed that the reconstructed ligaments 
bad sunmed and grown in place The operatiie technic is descnbed 

XVKI CONDITtONS INVOLVING SHOULDER, NECK AND JAW 

Prepared by 

TOUFICK NICOLA MD, MONTCLAIR N J 

In 1945 there were a number of papers dealing with conditions 
mLohing shoulder, neck and jaw 

o/ f/ic 6'/ioi(Wcr— Dislocations Pettersson discusses 
pathology'- of the dislocated shoulder He re^^eus the anatom} 
m the shou lder joint with special emphasis on the tendon aponeurosis 

636 Tai emier, L Technique de la cure operatoire des raideurs incoercibles 
u Benou apres les fractures du femur traitees par traction sur broche de Kirschner, 
0"cbir 40 9-14 (Jan -Feb) 1945 

63/ Palmer, I Plastic Surgen of the Ligaments of the Knee, Acta chir 

-«ndma\ 94 37 ^ 5 , 1944 

6 S Pcttersson G Rupture of Tendon Aponeurons of Shoulder Toi-t in 
^ntero-Inferior Dislocation Stud\ on Origin and Occurrence of Rupture^ Ac'i 
Scandmai (supp 77) 87 1-187, 1942 
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The physiologic movements of the shoulder joint are described, especially 
the synchronous movement of “scapulohumeral rhythm ” The aid of 
roentgen rays m diagnosis of rupture of the tendon aponeurosis is illus- 
trated This IS done by the method of Lmdbloom (1939) with the use 
of perabrodil” (lodopyrin injection) Tears and rents in tendinous 
cuff have been shorni to occur at as early an age as 30 and hare been 
found to increase with age Some claim that rupture results from trauma , 
others as a result of progressive degenerative processes 

The after-care of dislocations following reduction is emphasized by 
Tavernier Two cases are reported m which a Pouliquen apparatus 
was used with the arm in 75 degree abduction and in incomplete exter- 
nal rotation 

Magnuson has introduced another operation for recurrent disloca- 
tion of the shoulder He feels that the main cause of recurrent dislocation 
of the head of the humerus is due to muscular imbalance and not a tear 
of the capsule, tearing of the anterior hp of the glenoid or even lack of 
support by the muscles 

He therefore transplants the tendinous attachment of the subscapu- 
laris muscle with a wedge-shaped piece of bone from the lesser tuberosity 
to the greater tuberosity When the new location for the attachment of 
the subscapulans muscle is determined, a sharp, thm-bladed chisel is 
driven into the greater tuberosity, with the edge of the blade held parallel 
to the long avis of the bone The chisel is moved back and forth laterally 
to spread the cancellous bone and leave a wedge-shaped gutter, into 
uhich is forced the wedge-shaped piece of bone attached to the sub- 
scapulans tendon The tendon is sutured to the capsule with no 00 
chromic catgut suture, and sutures are repeated on both sides of the 
uedge so that the sides of the gutter are firmly in contact with the 
inserted bone The loiver border of the muscle and tendon are then 
tacked down with interrupted sutures far enough under the head of the 
humerus so that the muscle and capsular tendon have a firm grip around 
the head, with no tendency to slip up toward the coracoid process and 
the glenoid uhen the arm is brought into abduction and externa! 
rotation 

[Ed Note — ^The author shows no proof for the statement that 
recurrent dislocations are due to muscular imbalance and not to a tear 
of the capsule from the anterior lip of the glenoid ] 

Kunz reviewed the technic of the Nicola operation v ith a mo i 
cation emplo 3 'ed bj Nicola Emphasis is placed on the proper p ace 
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ment of the tunnel through the head ot the humerus, reenforcement of 
ne long head of the biceps with a strip of the coracohumeral ligament 
and securing the tendon in the tunnel 

Bush describes a modificabon of the Xicola operation for recur- 
rent dislocation of the shoulder The biceps tendon and bicipital groore 
are exposed through the usual incision and the tendon retracted w ithout 
'ng It The bicipital groove is then deepened with a gouge or 
os eotome to form a channel mch (1 27 cm ) deep extending inch 
o\e t e anatomic neck to the point of exit of the bicipital tendon from 
\h ^ tendon is replaced and a tension suture is placed through 

fascia and its distal exit from the channel The 
n on s eath is closed over the tendon Further stabilitx is obtained b} 
anterior capsule The arm is immobilized tor three weeks, 
", graduated exercises are begun, reaching full use in eight 

atTh ^ technic has been used on 20 patients, w ith no recurrences 
0 end of ser eral weeks Only 2 patients ha\ e been follow ed tor or er 
one )ear, ivith no recurrences 

of reports a case of bilateral \ oluntary postenor dislocation 

e shoulder m a 30 uth, aged 18, who show'ed tendencj’- to luxations 
some other joints One of the shoulders has been surgically treated 
a good result by bone grafting 

b\ Potren present a treatment for recurrent dislocaPons 

j one grafting Their method consists of inserting os purum peg 
0 a s ot made on the neck of the scapula just medial to the nm of the 
oanty just below the middle of the nm of the glenoid Spenal 
ob create the slot and insert the lamella are used Anatomic 

^rations are descnbed showing methods of surgical approach to 
sels^^'a scapula Aioidance of injurv' to muscles, tendons les- 

nn nenes is demonstrated The operation is all extra-arbcular 
lo , ^^a\el and Francillon report a case of recurrent dis- 
g shoulder treated hy the Oudard operation follow ed b\ 

coracoid process at the end of three %ears This case 
en successfully treated b^ a H\binette tipe of operation in which 
IS inserted just medial to the anterior lip or the glenoid 
scapula 

~ L F Dislocations of Shoulder Am J Surg 67 320-523 fXtarch) 

^ Habitual-Voluntari Po-terior Lu\aticn Case with Recoi- 

^'ing Bone Graft Acta chir Scandinai S7 103-112 19-2 
llccurre t'^n' Petren, T Anatomic Obsenations in Trea'rreat of 

S7 as<: on-, 01 Shoulder Joint bi Bone Grafting Acta chir Scandirai 

1942 

kolio ^Hiel, and FranciIIon Recurrent Luxation Oudard Orcatio'’ 

r ' Fracture 01 Coracoid Process at Knd or Th'ee A’cars Predcro d 
1 'On chir 37 331-335 19-J1-19-12 
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Bicipital Tendovaginitis Bicipital tendovaginitis is relatively com- 
mon in young males engaged in strenuous activities This may be due 
to the constant mo\ement and overuse of the tendon as it arches o\er 
the head of the humerus The authors feel that because of this the 
tendon falls prey to infection They found that the right shoulder is 
more commonlj' affected in right-handed persons The condition 
responds to infiltration — first with 10 cc of 1 per cent procaine h}dro- 
chloride in and about the tendon and tendon sheath and then with 
15 cc of isotonic solution of sodium chloride injected in the same areas 
After the immediate relief there is an increase of symptoms for the first 
ti\ enty-four to forty-eight hours 

Tendogenetic disease, according to Borak,®®' may be treated suc- 
cessfully with roentgen rajs Healing wounds under the influence of 
roentgen rays show' that the amount of fibrin behveen the edges of the 
W'ound IS much less in the irradiated w ound The roentgen raj's do not 
dissolve the fibrin but dilate the capilJanes and increase their perme- 
abilitj Roentgen raj's m small doses may cause the disappearance of 
calcified deposits in cases of acute disease, while large doses are 
required in cases of chronic disease The roentgen raj'S ha\e a direct 
action not on the calcium deposits but on the underlj'ing inflammaton 
process It is the postradiation edema carrjung phagocjtic cells which 
causes the dissolution of the calcium deposits 

The author places his cases in three groups Group 1 is marked 
by complete, or nearly complete, immobilization of the affected part 
The pain sets in suddenly and is intense, producing a strong spasm, so 
that the arm is adducted to the bodj' This group is treated with 100 
r, given on tw o or three successive daj'S to prolong the duration of the 
postradiation edema and thus increase the cells functioning as phago- 
cjtes Group 2 is marked bj' restriction of the mobihtj' of the affected 
arm The arm is not fixed, as in the first group, but can be abducted 
40 to 60 degrees This group is treated wath 200 r giaen six to eight 
times at intervals increasing from two to four daj's The portals of 
entrance, one anterior and one postenor, are required m these cases 
After a month a new series of treatment is added, if necessarj', until 
the deposit is reduced in size and densitj' and the pain on moving the 
arm has subsided Group 3 is marked by lack of anj' restriction when 
the shoulder is moved activelj', but pain is experienced at the extreme 
of the range of motion when the arm is raised over 80 degrees T e 
muscles are not spastic but may become atrophic This group is treate 
bj' doses of 250 r gn en eight times at interv als of tw o dav s 

666 Kaplan, I W, and Hawkins, B L. Bicipital Tendovagmilis J 

Surg 70 3S3-385 (Dec.) 3945 .u v Nci 

667 Borak, J Tendogenetic Disease and Its Treatment with x > 

York State J Med 45 725-729 (April 1) 1945 
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Kabat claims relief of pain in subacromial bursitis bv subcutaneous 
injections once or twice daily of 2 cc of neostigmine meth} Isulfate m 
2 36 000 solution (1 mg) plus Koo grain (065 mg) or ^150 grain 
(043 mg) of atropine sulfate The atropine is used to eliminate the 
unpleasant paras} mpathetic side effects of the neostigmine 

Howorth®'® exposed the bursas and calcareous deposits in 23 
shoulders The calcareous deposit m all tlie cases was in the tendinous 
cuff and had ruptured into the bursa in onh 1 case The character or 
the deposit lanes from a milklike fluid to a diw granular material The 
tendon adjoining the depiosits was degenerated and often infiltrated with 
small masses of calcareous material 

The cause of tlie condition is obscure, but tlie author considers that 
the pressure of the supraspmatus tendon against the head of the humerus 
"ith the arm at the side, plus sudden, resisted moiements, creates 
sufficient pressure against the tendon to produce degeneration and 
c'entual calcification 

Results of the operative e\acuation were uniforml} good in earh 
cases with liquid deposit, onl} fair in chronic cases In all cases in 
"hich manipulation was attempted preoperatu el} , the condition became 
i\ orse 


Operatne remocal is the preferred treatment in cases of chronic 
disease, and, while uniformly successful as in cases of acute disease, it 
offers greater relief than ph}sical therap}, roentgen rais or injection 
In cases of acute disease, relief ma} be obtained b\ rest, heat, dia- 
therm}, cold, eth}! chloride spraj or roentgen therap\ Howeier, 
operatue remoial giies the most prompt relief and assure* p>ermanent 
healing of the lesion 

h^e\uaser ®''’ studied the pathologic changes m penarthntis of th^ 
shoulder through the surgical exploration of the shoulder joint in 
cases and through dissection of 63 shoulders in the autops% room 

R'one of the 10 cases showed pathologic changes in the subacromial 
bursa on gross examination, but i ar} ing degrees of inflammator} change 
■"ere found microscopicall} in 7 cases 

The capsule in 9 cases was contracted and closel} adherent to le 
mmeral head at its anterior, inferior jxirtion There w ere also adhe-ions 
’n the reflected fold distal to the anatomic head 

All adhesions w ere freed and normal motion w as restored b} manipu 
ation These observations were confirmed on autops} specimen- 


Kabat H Neostigmine Therapi of Sub-Acromial 
59 1633-1630 (Dec. 22) 1944 
669 Hoviorth, Af B Calcification or Tendon Cuff 
&. Obst SO 337-343 (^pnl) 1945 
^6/0 Nenaser, T S •\dheSwe Cap*uhtis of Shoulder 
> 0 ,.'^''’ Penarthritis 01 Shoulder, T Bone S. Toint Su'g 


Bursitis, Pub Health 

of Shojlcer, Surg , 

Studi of Patnoicgic 
27 211-222 (ApnD 
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The author concludes that the essential patliologic change is an 
adhesive capsulitis,” that full motion ma}" he restored bj manipulation 
with the patient under anesthesia and that the term “periarthritis” 
should be abandoned 

A new traction device for the treatment of the so-called frozen 
shoulder is presented by Stem It consists of an inverted Blake board 
suspended from a Balkan frame A system of pulleys is used uherebj 
the patient can do his own manipulation by pulling or sliding the ropes 
in the system The range of motion of the shoulder can be made com- 
plete from adduction to abduction 

The patient is placed on two mattresses and the pillow for his head 
is placed at the foot of the bed to allow for complete abduction of the 
shoulder 


Shouldei Girdle — Bloom®'- emphasizes the reason for failure of 
operative procedures in the acromioclarncular separation which attempt 
to produce a fixed union at the joint Loss of ability of the clavicle to 
rotate interferes with abduction For this reason, rigid fixation material 
should be used only with the knowledge that it must be remoied after 
healing has occurred 

The author describes a method of maintaining reduction of the joint 
by means of a towel clamp inserted in dnll holes placed in the outer end 
of the clavicle and the acromium The author uses the Murraj closed 
method of insertion of wires across the joint Tw’elve cases are reported 
with good results following routine removal of the fixation wires sixtj 
days after insertion 

Dorhng ®'® reports 2 cases of dropped shoulder and w inged scapula 
In 1927 Professor Arnold K Henry described an operation for slinging 
a dropped shoulder The condition followed division of the spinal 
accessor}^ nerve during an operation for tuberculous glands of the neck 
eighteen months before It was successfully treated bj slinging the 
scapula to the spines of the sixth cerncal and third dorsal lertebrae bi 
means of fascial strips from the thigh 

The author modified Henrj^’s original method bj turning up a single 
flap instead of making four separate incisions, and in the case of the 
dropped shoulder by slinging up the outer border of the claiicle as wel 
as the scapula The after-treatment was also simplified 

The technic of the operation consisted of passing strips of fascia lata 
through two drill holes in the rertebral border of the scapula, passing 


671 Stem R 0 Shoulder- Ankwlosis-Swinging Traction Su«pennon Appa- 
ratus New Shoulder Mobile Traction Bull Hosp Joint Dis 6 26-28 P ■ 

Bloom, F A Wire Fixation in Acromioclaiicular Dislocation J Bo" 
S. Joint Surg 27 278-276 (April) 1W5 . 

673 Dotting, G C Fascial Slmgmg of Scapula and ® 

Shoulder and \\ inged Scapula, Brit J Surg 32 311-315 (Oct) 
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around tlie spinous processes of the sixth cenical and third thoraac 
spinous processes A skeletal abduction plaster \\ as applied including a 
pehic band and a plaster armcuff connected b\ t\\o plaster struts 
anteriorly and posteriorlj 

Kuhns reports on the ^ ariations in the i ertebral border ot the 
scapula He states that there are three tj pes of \ ertebral borders ot the 
scapulas concaie, straight and con\ex Thus the results of muscular 
action on the scapula, as a continued strong pull upi\ard and outward, 
can produce a con\ ex vertebral border Pow erful action of the serratus 
anterior, the pectorahs major and the latissimus dorsi ma\ bnng this 
about The change from a concave to a straight \ ertebral border v as 
frequentlj obsened in growing children No important clinical sigmfi- 
cance is attached to these scapular i ariations 

Other Conditions of the Shoulder Behrens ® ° enumerates the 
readilj recognized causes of pain in the upper extremit) , disabihtv and 
abnormal sensation, including contusions, sprains, fractures, dislocations, 
scute infections, rheumatic fe% er and calcium deposits in the shoulder 
cuff 

In the more obscure cases, the author ad% ises roentgen studies of the 
cenical spine and the upper thorax Occasional!}, such unusual con- 
ditions as vertebral or cord tumors, infectious processes, extensu e s\ n- 
osteoses or cervical ribs wnll be found More often, arthritic changes in 
the cemcal \ei1:ebrae and thinning of the intervertebral disks will be 
tound The importance of both h}'pertrophic changes and thinning of 
the disks in producing pain m an upper extremity is emphasized, 
although the degree is not alwa}S direct]% proportional to the seventv 
S} mptoms 

These cases do not respond to the usual methods of medical treatment 
diatherm} Manipulation, traction and massage are helpiul but 
’’oentgen therap}’- is most effectn e 

The mode of action of roentgen therapv is one of substitution of 
Active arculation for passive congestion associated with low gmde 

'nflammatorv conditions 

In cases of cervical arthritis and thinned disks the influei^ce of 
roentgen ravs is on the irritated and congested soft tissues ot tlie affected 
^^ainents Reduction of swelling and improvement of the circulation 
reduce pressure on nerve roots with resultant improvement in svmt>- 
loms In cervical arthritis, the improvement is slow as compared vnth 
'^'«fic lesions of the shoulder cuff Pressure sv mptoms due to arthntic 
I ^rs Will n ot improv e 

Kuhns, J G Variations in Vertebral Borde' ot Scapula ^Relauon o 
e cUar Function Ph\ siotherapi Rev 25 207-210 (Sept-Oct.) lO-ir 
pj'" Behrens, C F Roentgenologic Conudemtions Pe-tainrg .o Lpp-' 

- tremitu Pam, J \ \ 127 SSS-S90 ( -^pril 71 
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Slobe®^® discusses the reflex pam in the arm secondary to fibro- 
myosttis of the shoulder girdle and back The mechanism of the referred 
pam IS apparently due to local areas of induration and infiltration con- 
stituting “trigger zones” acting as foci of irritation as a result of which 
pain IS referred refiexly to distant parts They are treated bj the 
injection of 10 cc of 1 per cent procaine hydrochloride \\ ithout epineph- 
rine into the local tender area Repeated injections are given at inter- 
vals of from one to four daj's 

Evans and Krahl have made a phylogenetic sur^'ey of the humerus 
from fish to man Anatomists ha\e been cognizant of the twisted 
appearance of the humerus since the middle of the nineteenth centurj 
There is a difference between torsion of the humerus and rotation of the 
humerus Rotation is turning the humerus about its long a\is, a motion 
which does not change the relationship of the opposite ends of the bone 
to each other An instrument, torsiometer, was used Humeral torsion, 
which first appears in labyrmthodonts and is retained by all later ter- 
restrial tetrapods ivith forelegs, is the result of an evolutionary' or 
hereditaiy (primary) torsion on which is superimposed an ontogenetic 
(secondary) torsion produced bj' muscular forces Torsion of the 
humerus has occurred in a medial direction 

Osteochondritis dissecans of the supratrochlear septum of the 
humerus is discussed by Crysler and Morton They describe it as a 
localized lesion of the mtra-articular portion of the supratrochlear sep- 
tum of the humerus It w as pre\ lously confused w ith sesamum cubitis 
There may be a supratrochlear foramen or thin septum in the opposite 
humerus Local impingement of the coronoid or the olecranon process 
may be a contributory primary agent The condition may be due to a 
vascular abnormality during growth 

Symptoms may exist or remain subclinical for a considerable time 
The minimal traumas associated with the onset of clinically noticeable 
symptoms cannot be considered the major causative agent The nucleus 
maj be extended as a loose body' into the elbow joint Surgical removal 
IS the treatment 

The Neck — Davis reviews the functional anatomy of the cen ical 
part of the spine, emphasizing the importance of straightness of the 
cenical part when there is no obvious fracture or dislocation 

676 Slobe, F W Reflex Phenomena in Arm Sccondarj to Fibromiositis 
of Shoulder Girdle and Back, Proc Inters! Postgrad M A ^or^h \mcrica 
(1944), 1945, pp 236-239 

677 Evans F G, and Krahl, V E Torsion of Humerus Phvlogcnctic 

Sune} from Fish to Man, Am J Anak 7G 303 337 (Maj) 1945 

67S Crjsler, W E and Morton, H S Osteochondritis Di^ccans of^ Sup'a 

Trochlear Septum of Humerus, Am J Roentgenol 54 41-46 (JuR) 

679 Davis, A. G Injuries of Cemcal Spine J A M A 127 
(Jan 20) 1945 
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Spasm of the cen ical musculature holds the spine in the staightened 
position to a^old painful contact uith injured facets or the capsule of 
facets Subsequent roentgenograms with the cerMcal part of the spine 
in extreme flexion will seem to localize the lesion by demonstrating 
forward luxation permitted b\ rupture of the articular capsule and the 
posterior common ligament Further localization is shown bv root dis- 
tnbution of pain and muscular spasm 

These patients should be treated with a h} perextension collar tor a 
minimum of three weeks to allow' repair of fibrous tissue and pre%ent 
chronic disabilit} 

The management of ob\ious lesions, fracture or dislocation, is 
reviewed w'lth emphasis on immediate traction and earh lammectomi 
iihen subarachnoid block is demonstrated 

Lyon renew'S 40 cases showing localized hi pertrophic lesions 
peculiar to the cenical part of the spine and the bod} of the first thoraac 
vertebra which he terms “uncovertebral osteophi tes” and to which he 
attributes neuralgic s}mptoms referred to the arms, the neck and the 
back of the head 


The lesions are described as hypertrophic spondylitis (marginal 
bon} prohferations) due to degenerative changes of the annulus fibrosus 
^d arthrosis deformans of the posterior articulations with osteophi’tes 
Protruding into the inten ertebral foramina, producing pressure s}'mp- 
toms A further cause of marginal proliferations is osteochondrosis of 
the cemcal part of the spine wnth degeneratn e changes of the disk and 
bod} and secondary osteophytes 

Clinicall}, patients complained of boring brachial pam, radiating to 
arms, pam m the back of the neck and the head, and occasionaU} dizzi- 
ness, tinmtus, ear ache, dysphonia and transitory sw elling of the arm 
luscular strength was impaired, but sensor} disturbances were rare 

Treatment is palhatiie 

Browder and Watson review 22 cases wath compression of the 
eemcal part of the cord and spinal root caused bv herniation or protru- 
sion of a part of an intervertebral disk 

Three different t}pes of pathologic processes were encountered ( -I 

iscrete, oval or rounded nodules projecting into the ventral vertebra 
(2) true dorsal herniations of the nucleus pulposus, and (3) 
^ ges of the annulus fibrosus surrounding h}pertrophic bone at t e 
’^^rgins of the adjacent vertebra 

A negative reaction to the Oueckenstedt test does not rule out the 


presence of such a lesion 


6S0 L^ 


on, E Uncovertebral Osteophvtes and 0‘=teocho'idro'i- ot C 


^ on, Unco\ ertebral Osteopln tes and i. 

"P'oe T Bone &. Joint Surg 27 24S-253 (Apnl) 1043 u , n 

6S1 Browder, T, and Watson, R Lesions of Cemcal 
, Wopatholoffic Stndv of Tvventv-Tvvo Cases Xew York Sta'e T Med. 
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Davies®^- states that the pantopaque visuhzation b} the Spurhng- 
Sco\iIle method of the canal of the cenncal part of the spine revealed 
lateral herniation of the nucleus pulposus in 4 cases Sjmptoms of 
pressure on the cer\ical nerve roots vere present in these 4 cases 
The articular space vas diminished at the site imohed 

Elliott and Kremer reported on 8 cases of brachial pain from 
herniation of the cervical inten'ertebral disk Thej shoved uniform 
distribution of pain in the back of the shoulder, down the back of the 
arm and the radial border of the forearm, and sometimes m the upper 
pectoral region There w ere areas of paresthesia in tlie thumb, the inde\ 
and the middle finger In some cases there was a historj of acute stiff 
neck 

The signs included limitation of mo\ement of the neck, pain pro- 
duced in the arm b} moiements of the neck and b) downward pressure 
on the head and tenderness, w eakness and wasting of the upper fibers of 
the pectorahs major, the triceps and the extensors of wrist and fingers 
The triceps jerk was reduced or absent, and there was usuallj h\po- 
algesia on the thumb and the index finger 

The clinical picture was that of a lesion of the sei'enth cenical root 
b}' herniation of the sixth cenucal inten ertebral disk 

Love®®'* discusses the scalenus anticus sjndrome with and without a 
cenucal nb 

The diagnosis is made on { 1) a historj' of pain, atrophy, circulaton' 
abnormalities, disturbance of sensation and paresthesia m the upper 
extremity, (2) reduction or obliteration of the radial pulse when 
scalenus muscle is put on tension, as in extending the neck w ith the head 
turned to the affected side w hen taking a deep breath ( ^dson maneu- 
ver), and (d) the fact that pain is usually felt along the inner side of 
the arm in the course of the internal cutaneous, the ulnar and the median 
ner^ es 

The author states that not all patients with the cenncal ribs require 
treatment In the consenative treatment the load on the shoulder 
girdle is lessened, there is application of heat locally, the patient is 
instructed to sleep with the hands orer the head or prone with the arms 
over the sides of a narrow bed, and acet} Isalicj lie acid is used The 
radical treatment consists of dnision of the scalenus anticus muscle with 
or w ithout the remoi al of the cervical rib 

682 Danes H Lateral Prolapse of Cerucal Intervertebral Di«k Brit J 
Radiol 18 1-4 (Jan ) 1945 

683 Elliott, F A, and Kremer, II Brachial Pam from Hemntion ol 
Cervical Intervertebral Disk Lancet 1 4-8 (Jan 6) 1943 

684 Love, J G Scalenus Anticus Svndrome with and without Ccrvicil 
Rib, Proc. Staff Meet Mavo Clin 20 65-70 (March 7) 1945 
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Cen ical ribs occur in 1 per cent ot all persons but gr^ e s) mptonis 
onh in 5 to 10 per cent of the cases The sMuptoms are due to com- 
pression ot the brachial plexus and sometimes of the subcla\ian arterv 
too betiieen the cenncal rib or its fibrous continuation and the scalenus 
anticus Of 12 patients, 10 ■w ere omen 

S}mptoms of pain, lessened power, impaired sensation, paresti esia 
and sometimes a sensation of chilliness are present 

Scalenotom}, division of ligament, resection or partial remo\al ot 
the cenical rib were Upes of operatne procedures used 

Walshe, Jackson and W} burn-AIason ' also discuss the anatomic 
pathologic and physiologic changes in cenical rib abnormalities The\ 
stress the damage to the subcla\ian arten which mav lead to its 
aneunsmal dilatation with or without formation ot a clot within it 
Thrombosis maj occur leading to ischemia and gangrene ot the fingers 
The Jairj — Comerse*^®’ shows a modification ot the prenous Con- 
\erse-\Vaknitz external fixation apparatus tor tractures ot the mandible 
It IS smaller and lighter It has a jackscrew w hich permits \ ariations ot 
distance bet\\ een tw in pm units 

Lateral i ariations of each pm unit are also possible as m the anginal 
appliance The small uni\ersal joints are modifications, ot a smaller 
of the joints utilized b} Clouston-Walker 
Rushton and Walker describe the uses ot the Clouston-\\ alker 
screw pin m cases of (1) mandibular tractures without loss of bone 
tor the fixation of fragments which ha\e tew or no teeth and which 
are or may become displaced, (2) as a fixation of bone grattmg the 
mandible, where it is especiallj valuable in maintaining a displaced 
ascending ramus in its corrected position, and (3) as a fixation tor the 
malar bone when owing to delaj m correction it has become fixed m 
a bad position 


Other uses illustrated are to preient deviation of the remains ot a 
mandible and mdirectlj to support a loose maxilla 

Eh idge and Baxter discuss the treatment ot multiple tractures 
tlie facial bones with an external pm fixation splint which is a 
modification of the Roger Anderson splint It can be used m cases 


685 Pn-tz, D Ceixical Rib, 'kcta psichiat et neurol 19 301-319, 1944 

686 \\alshe. F M R., Jackson. H, and Wjbum-Mason, R 
s^iQciated With Cemcal and Rudimentar> and “Normal First Ri s an 
ntenng mto Their Causation, Brain 67 141-177 (Sept ) 1944 

687 Con\erse, J M Appliances for External Fixation ot yandible sr 
y^nial Fixation of Maxilla, Am J Orthodontics (Oral Surg Sect) 31 111- 
(Fcb) 1945 

688 Rushton, M A, and Walker. F A Lses oi Screv-Pm in Maxillor.cial 
Brit Dent J 78 289-292 (Ma\ 18) 1945 

689 Ehidge, A , and Baxter, H Treatment ot Multiple Fracture- o 

with External Pm FixaUon Splint, McGill M J 13 469-4/a (Dec) 19- 
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m A\hich there is associated fracture of the cranium or se\ere injur\ 
to the bram in which a craniotomy may be necessary The splint 
may be applied to the cranium at a distance from the cranial fracture 
so that extensne lacerations or se\ere hematomas can be attended to 
without disturbing the fixation of the facial fractures 

No plaster of pans caps are used as they are clumsy, nonngid 
and uncomfortable and may cause pressure sores 

The operation may be earned out earl}' and splints are applied 
with the patient under local anesthesia Associated fractures of the 
zygomatic nasal and mandibular bones may be reduced and retained 
in position b}' extension bars from the mam splint w'hich supports the 
maxilla 

Thoma review's the history of the treatment of the mandibular 
condyle from the time of Desault A classification of the types of 
fractures of this bone is presented He reports 32 cases of such 
fractures, 5 w'ere bilateral and 22 were unilateral In 16 cases other 
mandibular fractures w'ere present 

Consenatne treatment is inadequate as a result of ensuing pain, 
limited motion and malocclusion 

In children due to epiphyseal growth, better results folloued con- 
servative treatment, but in adults operatne procedures were found 
necessary' for satisfactory' end results 

Open operatne w'lnng of fragments was advocated in cases of vide 
separation or marked overriding and displacement of the condyle 
Walker®®^ presents a screw' pm for use in connection with mandib 
ular fractures and grafts A thicker and' more rigid pin is used in 
contrast to the thinner pins previously used in the Clouston-Walker 
apparatus for fractures of the mandible 

690 Thoma, K H Fractures and Fracture DisJocaUons of Mandibular 
Condi le Method for Open Reduction and Internal Winng and One for Skcktal 
Fixation with Report of Thirty-Two Cases, J Oral Surg 3 3-59 (Jan) 1945 

691 Walker, F A. Screw -Pm for Use in Connection w ith Mandibular Frac 
tures and Grafts, Brit Dent J 78 266-267 (Mai 4) 1945 
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Hydronephrosis — Hinnian ^ discusses the ^ anous problems and 
tlTes ot surgical treatment m h}dronephrosis He states that the 
onh cure is removal of the obstruction causing the condition and that, 
theretore, the first step in treatment is to determine the cause, degree, 
'complexity and site of the obstruction The condition ot the renal 
parenchyma must be determined as, in addibon to hi dronephrobc 
atrophj, acute, chronic or atrophic pj elonephribs ma\ be present uhich 
"ould cause progressive loss of renal funcbon eien after remoial of the 
obstruction The aim in treatment is preservation of renal tissue with 
the least nsk 

In ureteropelvic obstruction, if an unintected hidronephrotic kidnei 
’s capable of performing a fifth to a fourth of total function and resen e 
Potentialibes exist there is good reason to attempt plasbc repair , other 
">se, nephrectomy is indicated If hi dronephrosis is bilateral nephrec- 
tomy should be performed only when a kudnei is functionless It repair 
>s indicated it is best to repair the poorer side first because fl) post 
operatue renal insufficiency and the danger of anuria "iH be less and 
^ ^optima l repair of both kndnej s n ill be secured The repaired poorer 

,, t^Hinman F Hydronephrosis IV The Surgical Tre^itmen -.urc ry 
'0 337-330 (Sept) 19-46 
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kidne} is stimulated to build up its resen'e during the period of lessened 
function following repair of the better kidney The second operation 
should not be delayed too long, as dela} alters the potentialities for 
increasing the function of each kidney Plastic repair in hydrone- 
phrosis may consist of (1) pelvioureterol)'sis, (2) incision and closure 
of the stenosed portion with or uithout plication or partial pehectoim, 
(3) reimplantation of the ureter into the pelvis, often with plication or 
partial pelvectomy or (4) one or more of these methods combined vith 
use of a ureteral splint, nephrostomj'^ or pj'elostomj', nephropexi or 
denervation of the renal pedicle An excellent group of drawings demon- 
strating these procedures is presented The method to be used can be 
decided on satisfactonl3r only after the kidney and ureter have been u ell 
exposed and the situation carefully studied In exposing the kidnei 
it is important that the line of clear age be back of the retrorenal fat 
leaving the quadratus lumborum and the psoas muscles cleanly 
uncovered The posterior surface of the kidnej cleaned down to its 
capsule adheres firmly to these muscles later In peh loureterol} sis the 
surgeon must decide whether or not to presene aberrant arteries, the 
veins are rather unimportant Hinman is of the opinion that following 
the plastic repair, drainage by means of nephrostomy and ureteral splint 
IS usually the method of choice The splint need not be left for more 
than seven to twelve days Troublesome infection is negligible when 
urinary antiseptics are used 

In treatment of hydronephrosis caused by obstruction below the 
ureteropehic junction (ureteral, vesical or urethral obstruction) remo\al 
of the obstruction which may be caused bj' stone, stricture, prostatism 
or posterior urethral valves usuall) suffices Secondary changes, sucli 
as vesical diverticulum, ureteroresical stenosis or lalve formation hi an 
elongated tortuous ureter, maj giie rise to obstruction and require 
treatment 

Anomalies — Way and Popper = present a case of four urologic 
anomalies m which the patient was a soldier, 30 years old, who had 
died of postoperative complications after a gastric operation The 
anomalies were (1) reduplication of the right kidnev and ureter, (2) 
ectopic opening of the ureter from the upper segment of the right kidnei 
into the right seminal vesicle, (3) aplasia of left kidnej and (4) rudi- 
mentar} segment of left ureter located between the left seminal reside 
and the ductus deferens 

Stones — Anderson^ found microscopic renal calculi in each ol 170 
diseased or grossly normal kidnejs at necropsr All the kidneis were 

2~V^ R -k , and Popper H Four Urological a^nomabts in One Person 
J Urol 55 454-459 (Alar) 1946 

3 Anderson, L Microscopic Renal Calculi, Proc Staff Meet ajo 
21 326-329 (Aug 21) 1946 
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remo\ed trom patients who had been more than 9 \ears ot age at the 
time ot death Some of the calculi were located just under the epi- 
tlielium at the tip of the papilla and some were noted to be ulcerating 
through this epithelium 

Since the w ork of Randall it has been fairh w ell accepted that some 
renal calculi are termed w lien the salts ot the unne in the renal peh is 
are deposited m laters on grossU MSible plaques attached to the tip oi 
the papilla Perhaps these so-called Randall plaques w ere formed br the 
deposition of the salts of the urine on the nidus of these microscopic 
calculi 


Apparenth almost eierj one has a microscopic calculus which could 
erode through the epithelium at the tip of the papilla and act as a nidus 
for the formation of a plaque and then a stone It mac be that some 
substance appears m the urine or blood which acts as a cataKst wiuch 
causes the salts of the urine to be precipitated on the nidus or perhaps 
the unknown substance causes the epithelium to ulcerate and expose ihe 
tmv calculus to the salts of the unne It is concenable that the ans.\er 
lies outside the kidnej The absence of some ■ntamin-hke substances or 
the presence of some other knowm or unknow n substance from the gen- 
eral metabolism of the bodj or from the diet might be a causat:\ e factor 
In Anderson’s opinion large or s\'mptomatic renal calculi are the result 
of a s\stemic process or dietary disease ratlier than of a disease of the 
kidnej 

Gersh and Meltzer ■* state that xanthine calculi are surprisingh rare 
Onh 19 cases ha\e been reported up to the present time These authors 
report 2 cases in which the patients were soldiers aged 31 and 41 lear. 
’■espectneh The calculus from the first patient was a combination ot 
calcium and xanthine, and the patient stated that he had been ta unj, 
alkalis for one year to combat gastric h\'peracidit} The prolonge pro 
action ot alkaline urine probably created a far orable condition or t re 
production of a xanthme-cation compound In the second case the rirme 
"as persistentl} acid and the calculus was “pure xanthine Ten 
'"gs in this case confirm the fact that xanthine and other purine com 
pounds are less soluble in acid than m alk'alme solutions The appear 
ance of xanthine calculi at roentgenologic examination is apparen 
'anable In these 2 cases e\idence of the calculi was not oun 
roentgenologic examination , 

Dees ' discusses the reasons for incomplete surgical remo\ a ot rena 
A new technic for surgical remoial of renal stones is 
0 purpos e is to insure more fiilU tlie complete remo\al ot ree 

-f Gersh I and Meltzer H L Xanthine Unnan Calculi Report oi Tuo 
7 Urol 55 169-172 (Feb ) 1946 
J Dees, J E The Use of a Fibnnogen Coagulum 
Drol SG 271-2S3 (Sept ) 1946 


in 


p^elolitho 
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stones, as well as to reduce the trauma to which the kidney is subjected 
at operation 

An intrapelvic coagulum is formed by the simultaneous injection of 
thrombin and human fibrinogen into the renal pelvis This coagulum 
theoretically incorporates rvithin itself all free calculi present, regardless 
of size or location, and on Avithdrawal of the coagulum through a p\e- 
lotomy the stones are removed 

Within the limitations of the technic the results were excellent in 
28 cases, partially satisfactorj^ in 6 cases and unsatisfactory m 2 cases 
Failure in 5 additional cases was attnbuted to technical difficulties 
Elhk® presents a case of stone m the renal pehns in which remo\al 
w'as accomplished by cj'stoscopy and use of the Balkus modification of 
the Zeiss looped catheter The patient was a na\'al officer, 32 jears 
old The stone, which measured about 125 by 0 75 cm, was caught 
in the loop of the catheter in the renal pehns and gradually brought 
dowm through the ureter in a five day period 

Tumors — ^Deming^ states that the prognosis in cases of malignant 
renal tumor is much poorer than is indicated by reports of five rear 
follow-up studies In his study of a senes of 82 cases he found that 
19 5 per cent of the patients lived five years, 14 6 per cent li\ed ten jears, 
and 9 08 per cent w^ere living w ithout evidence of tumor at the bme of 
his report The fact that some died of the disease after the tenth >ear 
w'ould indicate that even after ten years it cannot be assumed that 
a cure of a malignant renal tumor has been obtained 

The problems are manifold, embracing hereditar\, congenital and 
acquired factors Biologic proof, m addition to gross and microscopic 
evidence of mahgnancj' in a renal tumor, must be obtained Individual 
defensive measures on the part of the host against the de^elopment 
of renal neoplasms are probably a natural response It is doubtful 
wffiether, in the so-called controlled cases in Deming’s series, the 
malignancy of the tumors wmuld have been pror ed by both the patliologc 
and biologic tests Recover} of the patients can be explained in addition 
to surgcal treatment, either on the basis of nonmahgnanc} of the tumor 
as proved by biologc tests or on the basis of natural factors of defense 
Since surgical treatment and irradiation promise little other than control 
of less than 10 per cent of renal tumors, little impro\ement can be 
expected in the end results until some of the problems can be sohed 
Hamm ® reports a case of angoma of tlie kidnej in which the tumor 
was large enough to produce pjelographic eMdence oi a filling dt ect 


6 Ellik, hi Qstoscopic Transurethral Extraction of a Stone Located m 

the Renal Peivns, J Urol 5S 46-48 Qub) 1946 

7 Denung, C U The Prognosis and Problems in Renal Tumo-s } uroi 

55 571-582 (June) 1946 _ , , , cs ub fr,b) 1946 

8 Hamm, F C Angioma oi the Kidne\ J Lro! 55 143 148 fic ) 
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of papilloma of the renal pehis The patient nas 

° complained of pain in the left renal region 

unne^fmm Cjstoscop} and p}elograms re%ealed blood} 

of Ae ^ tipper calix 

becsiicp A upper pole of the left kidne} t\as remoted 

cathnln kidne} w as diminished Subsequent 

4 mm ^'^/-'^^"ation revealed a small dark-colored tumor about 

and an^v, contiguous to a papilla ot a postenor, supenor calix 

diacmn ^ pelvic mucosa by a broad pedicle ilicroscopic 

diagnosis ^\as angioma 

assoo^i P^^onts 10 cases of tumor thrombosis ot the interior t ena cat a 

in th f uiahgnant renal tumors These bring the total reported 

subsf^ ^^fure to 51 An analysis of the cases reported in Net’s paper 

f^ following pret lously stated facts Renal tumors are 

diro^ ^ uiost common malignant tumors associated with tumor 

from fh tnfenor vena cat a The thrombus usually has extended 

{}jg renal tan (42 cases of the 51) In many of the cases (35) 

renal lesion was in the nght kidney, probably because the 

(in 4?^^” ^fkt IS short Tumors occur predominantlt in men 

Lh, (20) have extension of the thrombus into the 

auncle 

disa^ paper the following points are stressed, seteral are m 

both those stressed in other reports Edema of one or 

so ^ assoaated wnth thrombosis of the mtenor tena cat a 

j fair ^ diagnosis of tumor thrombosis can be made wnth 

edema certainty^ in cases of malignant renal tumors m which 

extremities is present Direct imasion ot the inferior 
Sion of' ^ irnportant cause of thrombi The direction of the exten- 
f*3t!ents ^ l-f*^e)uibus is not controlled entirely bt the flow of blood 
senotish ^umor thrombosis of the inferior t ena cat a appear to be 
tinn rareh lite more than six months after signs of obstruc- 

bate occurred 

Roen^i® report a case of testicular metastasis from 
ophroma of the kidney , such metastasis rarely occurs 

features of this case were that the testicular metastasis 
this ^ ^ elimcal deteebon of ht pemephroma by tw o y ears that 
^ solitary' metastatic lesion so far as could be ascertained and 
^ patient w as w ell three and one-half i ears after orchiectomy and 
______^^^IIow mg nephrectomi The testicular tumor was erroneoush 

tiant Thrombosis of the Infenor Vena Cat a •\sEoaated with yfaher- 

10 ,, f Urol 55 583-590 (June) 19-;6 

kting C G, and Roen, P R Solitan TesUcular yfeta'tases Si'-J- 

k«po-t Tumor and Antedating Clinical Hi-pemephro-ia oi the Kid"'“" 

a Cace j xjrol 55 663-669 (June) 1946 



706 


ARCHIVES OF SURGERY 


believed to be a rare pnmar} neoplasm m the tvo 3 ears vhich preceded 
the clinical recognition of the renal tumor 

This case prores again that the presence of a solitary metastatic 
lesion IS no contraindication to operation in h3pernephroma 

Metastasis in general and a possible mode of transmission 111 this 
case are discussed 

Everett and Wavburn report a case of diffuse infiltration of tlie 
renal pelvis and entire ureter by so-called Brunn’s cell nests In one 
portion of the kidne}’’ the picture presented was highly suggestive of 
extreme!}" early squamous cell carcinoma This would seem to indicate 
an etiologic role of such cell nests in the production of carcinoma as 
previously suggested b^ other inv'estigators 

A brief review of the literature and a cursor}' examination of material 
in the Department of Pathology of the Johns Hopkins Hospital would 
suggest that subepithehal cell nests in the renal pelvis, ureter and 
bladder are by no means rare 

These findings ma}' offer an explanation of the tendencv of papillan 
tumors of the pelvis, ureter or bladder to be multiple and of malignant 
tumors of the peh is or ureter to recur in am portion of the ureter not 
removed 

Pfeiffer and Gandin state that massiv e perirenal lipoma must be 
considered in the diagnosis of immense abdominal tumors and included 
among those amenable to surgical treatment This relativelv uncommon, 
pathologically benign tumor, occurring more frequent!} m women, is 
characterized by insidious onset, tremendous enlargement of the abdomen, 
symptoms arising from pressure on neighboring structures, a tendencv 
to malignant degeneration and recurrence after surgical remov al, resulting 
in cachexia and death If the tumor becomes malignant it usuallv 
becomes a fibrohposarcoma True perirenal lipomas originate from the 
renal capsule or perirenal fat Howev'er, they ma} arise from the 
mesentery or omentum The} are found most commonly m patients 
between the ages of 40 and 60 }ears Diagnosis is made b} means 01 
pyeloureterograms in which distortion of the course of the ureter and 
dislocation of the kidne} are considered to be diagnostic Evidence of 
dislocation of the intestinal tract as seen on roentgenologic examination 
of the gastrointestinal tract mav' contribute to diagnosis Treatment 
consists of surgical remov'al of the tumor Nephrectom} is indicated 
when the kidnev is intimately adherent to the tumor and when atrophv 
is present The operative mortality rate is approximate!} 20 per cent 
The ultimate prognosis is grave because recurrences are frequent an 
the recurrent tumors tend to undergo malignant degeneration 


11 Everett, H S , and Wajbum G J A Lnique 

Epithelial Xests m the Ureter and Renal Pelvis, J Urol 56 310 3 8 ( cpt ) ^ 

12 Pieiffer, G E, and Gandin M M Massive Perirenal I ipoaia 

Report of a Case, J Urol 56 12-27 (Juh) I9-i6 
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Pleiffer and Gandm report a case ot inassne penrenal lipoma on 
me nght m a 49 ^ ear old Inte man The patient had noticed a leehn? 
ot lutaess in the upper part of the abdomen for six months The mass 
'' Jch neighed 26>< pounds (12 Kg) and the nght kidnei nere 
ccess u \ remoi ed E!e\ en months after the operation the patien' 
tias m apparent!} excellent health and felt well 

yi'hncp/irifis Clark'- states that the plnsiologic changes in f-e 
man tract during pregnanc\ are loss of muscular tone diminunor 
iireteral penstalsis, ureteral dilatation and In dronephrosis The 
fte ^ ° changes is stasis which predisposes the upper part oi 

unnan tract to intection Preexisting disease ot the unnan tract 
teases the possibi!it\ of complications dunng pregnanct 

^ tlierap} is of utmost importance To date the most 
ec le bactencidal drugs are penicillin and the snltonannde com- 
diseai^ therapt fails, if there is a histon oi preexisting renal 

-e or It the srmptoms are unusual, cjstoscopic examination ’-e’To- 
& 3 e studies, differential cultures and pjelograms should be made 

tai urine must be obtained and then, if possible main- 

tiroughout the remainder of gestation delnerv and the puer- 

penum 


If the infection cannot be brought under control, termination ot the 
P'-e^anct must be considered 

the persistent infection and residual pathologic lesions ot 

unnarr tract must be eradicated before further pregnancies 
Tuberculosis — ^Lazarus “ reports that a combination of deep roent- 
'U'lth ultraiiolet radiation immediateh alter nephrectomr 
^ uberculosis almost corapleteh eliminates postoperahr e formation ot 
to^il ^I’sintegraPon of the wound Also deep roentgen therapi 

tip 1 ^ IS a distinct aid in alle\iating resical pain and in promoting 

'ug of tuberculous ulcerations 

— ^°ss'= states that renal artenographi offers a 
the of renal function Its i alue is stnking in demonstrating 

of tlie kidnet abme a completely or parfaalh obstructed 
2 by dronephrobc kidney and the kidnet filled with 

h ^ calculus, often considered fit only to be remot ed, ha% e been 
— ’ ' aid of arteriography , to be w ell w orth sa^■l^g 


1945 D P\elitis of Pregnancv, Calnornia Med 65 21-26 (Tuh) 

34 -x 

llcerat, ^ Prevention and Treatment of Delaied M ojnd Healmg ara 

Pract T ^T- Following Surgen for Tubercul 0 't= oi the Genito-Unrar 

3' Do. 160-168 (Feb) 1946 

J 1 rpi fl'’ ^ ^ Translumbar A.ortograplii Its Diasrio-tic y ake n LroPcri. 
5^ 594-606 (Tune) 1946 
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Renal arteriography is of little value in the diagnosis of squamous 
cell epithelioma of the ladney, the papillary t3'pe soleh iniohing the 
pelns or that which infiltrates the renal parenchima In the e\tensi\el} 
infiltrated kidney the examiner is hkely to find diminution in the arterial 
supply owing to the nature of the grmvth In cases of hjpemephroma 
or true adenocaranoma pooling out of dye throughout the neoplastic 
mass in reticulated fashion is usually noted These areas represent 
\enous and artenal sinuses so frequently seen on sectioning such tumors 
The intrarenal artenes are charactenstically spread out in spider-like 
fashion Simple solitary c)'sts are readil}’ distinguished oning to lack 
or apparent lessening of artenal supply traversing the cjstic cavity 
Smaller multiple C} sts, such as those present in earl)' poh C) Stic disease, 
are rather difficult to detect 

In cases of retroperitoneal tumor it is almost invanablv possible to 
exclude or include the kidney as the origin because of the ease with which 
the renal artenes may be filled with radiopaque media 

Congenital or acquired renal ectopia in its various forms ma) be 
diagnosed easily by means of artenographv 'With the assistance of 
the aortogram this diagnostic problem can be handled much more scien- 
tifically The attenuation of the renal pedicle, pain and relative delay 
in emptying of the pelvis may well lead to the correct decision with 
respect to nephropexy Usually the diagnosis of renal duplication, often 
onl) suspected when the excretory urogram or retrograde p)elogram 
is studied, IS made relatively simple by aortography In cases in which 
function in a segment of a duplicated kidney is either reduced or absent 
defective blood supply to this part frequently is discernible With the 
arterial outline at hand when heminephrectom) is indicated, it is possible 
to make the inasion in the kidney at a relativ'el) avascular part allowing 
removal of the diseased portion with minimal damage From a vascular 
and therefore functional standpoint, renal parenchyma is conserved 
precisely and consequently, and a more applicable operation is perlormed 
Of all investigative measures employed, aortography is doubtless the 
procedure of choice for discov'er) of the rare case of Goldblatt hvpcr- 
tension No patient who has unexplained hypertension has been 
examined completely without translumbar artenographv Obstruction 
or occlusion of one of the renal artenes can most certainlv be demon- 
strated The removal of a kidne) presenting such artenal encroachment 
b) no means insures cure of the hypertension, for all too often the 
pathologic-physiologic process has become permanent in each kidncv 

Mhth rare exception the superimposition of an aortogram on a 
retrograde pveloureterogram allows determination of whether or not an 
aberrant vessel is responsible for the hv dronephrosis Occasional) 
if an aberrant artery exists its lumen is obliterated and the artcr) cannot 

be V isualized 
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Renal Ncurosm go y jot Hypcrtoiswu —Duii, Ken} on and Smith 
haie used Smithwicks method of thoracolumbar s} mpathectorai in 10 
cases of h} pertension ith encouraging results The\ are ot tlie opimon 
that the urologic surgeon possesses fundamental ad\antages in this 
held ot surgerj because estimation ot renal function and evaluation ot 
the structural integrit} of the kidnevs are important preoperatne 
procedures The surgical approach is retroperitoneal and the operation 
should include examination of the adrenal glands and biopsi ot the 
kidnev The} also discuss denervation of the renal arten tor reher 
of nephralgia and in conjunction with nephropex}, p}eloplastv and 
nephrectom} The} state that denervation minimizes postoperative 
pam, prevents or diminishes reflex disturbances such as acute ga^tnc 
dilatation, tvmpanites and advnamic ileus and m most cases obviates 
the pain of which the patient onginall} complained The prerequisites 
or denervation of the renal arterv are a readih' mobilized kidnev and 
M accessible renal jiedicle 


URETER 

Anomahes — Circumcaval ureter, also called ‘postcaval ureter and 
retrocaval ureter,” is a congenital anomal} in which the ureter passes 
6 ind the inferior vena cava Govarma, Cook and Counseller present 
^ case of a man, 33 v ears old, w ho had suffered for tliree } ears w ith 
recurrent attacks of pain in the right side of the back, chills, fever, unnarv 
requenc} and djsuna, in which the diagnosis of nght circumcaval 
oreter was made preoperativ eh bv means of retrograde p}elograph\ 
t operation the right ureter w as div ided at the point of angulation about 
-5 inches (76 cm) below the ureteropelv ic junction and about 
I” ^ 8 cm ) was excised A v -shaped portion was exased trom 

0 proximal portion of the ureter to decrease its diameter, and an 
to end anastomosis of the severed portions of the ureter was made 
^ splinting catheter A nephrostomy tube was brought out 
rough the lower calix of the kndnev On the thirtieth postoperahve 
the ureteral splint w as w ithdravvn and on the thirtv -ninth dav 
^ nephrostom} tube was removed One jear after operation the 
Patient was feeling well and was free from svmptoms Gojanna, Cook 
fo think that tins anomal} mav not be so rare as was 

®ripposed, as S cases have been encountered since 1940 (5 were 
fol94o'^^^ significance) while onh 26 cases were reported from ISSS 

Neuf ^ H R., and Smith, K F Alalignant 

^Jisu^rgcn of the Kidnev, T Urol S5 153-lSS (Feb) 1946 
keport ^ Coun=eIIer V S Circuircaval Lre’e' 

m Which DiagnoMs a<: Made PrcoperaUvcK Proc Star Mcc_ 
•"o a.n 21 356-360 (Sept 4) 19-16 
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Riba Schmidlapp and Bosworth^® report a case of ectopic ureter 
draining into the seminal reside and discuss the literature In 23 of 
the 32 cases in which necrops}' was performed the patients were between 
the ages of 6 and 73 }'’ears at the time of death, the arerage age was 
48 3 rears This anomalr was present on tlie left side in 21 cases and 
on the right m 11 In 26 cases the ectopic ureter was single, and in 
6 there rras duplication In 14 cases the corresponding kidne)' was 
rudimentar}', and it was absent in 10 A double kidnej^ was noted in 

3 cases, fibrosis of the kidnej, in 2, and cr'stic degeneration, m 2 In 
onlr 1 case rras the kidne}' found to be normal at necropsr 

The distribution of these aberrant ureteral openings is of interest 
The ureters in 22 cases drained into the seminal resicals (18 into the 
left, 4 into the right) and in 10 cases, into the ras deferens or ejaculator) 
duct (7 into the right, 3 into the left) 

The opening of an ectopic ureter into the seminal tract has been 
reported clinically four tunes In trvo of these reports the ectopic ureter 
rr as a duplicated one and in trr o the ureter w as single One single and 
one duplicated ectopic ureter opened into the nght seminal reside, 
while the remaining trvo opened into the left seminal reside In all 

4 cases, p 3 'uria (mtermittent m 2 and constant in 2) rras the out- 
standing finding In addition, 3 patients had pain, frequency, terminal 
hematuria and fever One patient remained asymptomatic 

The case of a young man with a double left ureter is presented 
The ectopic ureter drained into the left seminal vesicle The source of 
the pjmria remained obscure for several months The cloud} second 
glass of unne suggested disease of the seminal vesicle Further roent- 
genologic examination after catheterization of the ejaculator} ducts 
simplified diagnosis Complete excision of this anomalous left uretero- 
seminal vesicle cleared the unne permanently Chemotherap) , including 
administration of penicillin, failed to remove the chronic infection 

Honke^® presents a case of ectopic ureter in a married woman 
30 rears old Two ureteral openings m the right lateral vaginal wall 
approximately 2)4 inches (5 72 cm ) and 3 inches (76cm), respective!}, 
from the orifice were the outlets of a common ureter leading from a small 
rudimentary' renal pehns located m the upper pole of the right kidney 
This ureter apparently bifurcated about 5 cm from its vaginal termi- 
nation The condition was cured by heminephrectomy’ on the right 
kidney 

Uretejocele — Ortmayer, Koester and Stetler-® present a case of 
prolapse of a ureterocele through the urethra in a woman, 61 years 

18. Riba, L. W , Schmidlapp, C J, and Bosvvorth, L Ectopic breter 
Draining into the Seminal Vesicle, J Urol 56 332-338 (Sept ) 1946 

19 Honke, E N Ectopic Ureter J Urol 55 460-463 (Ma>) 1946 

20 Ortmaver, it , Koester, L, and Stetler, P M Prolapsus of a Ureterocele 
Through the Urethra, J Urol 55 515-519 (Mas) 1946 
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old She complained ot something coming out ot the \agma on 
straining for unnation or detecation The mass receded spontaneousK 
when she was asleep or when it was pushed back At c)stoscop% a 
large ureterocele 2 to 3 cm in diameter, was found and it was determined 
that intermittent prolapse through the urethra occurred The uretero- 
cele was electrocoagulated, and ten months later cistoscopic examination 
reiealed a large cuff of tissue, the proximal remnant ot the ureterocele 
surrounding the right ureter The patient was entireh tree ot simptoms 

Stones — Gar^e\ and Gomberg'^ compare the adiantages and 
disad\ antages of \aginal and abdominal ureterolithotomi Disadvan- 
tages ot the abdominal approach are 1 The operation is difficult in 
obese patients and patients who have had previous operations on the 
low er part of the abdomen 2 The ureter ma}' be difficult to locate deep 
in the pelv is and ma} not be easilv accessible 3 The danger ot shock 
IS greater 4 The abdominal incision presents the danger ot post- 
operative hernia 5 Convalescence is prolonged because drainage is 
poor and a postoperative febrile course with formation ot abscess and 
fistula mav follow 6 The technic of the operation is difficult tor 
the surgeon 

The comparative advantages ot the vaginal approach are 1 Obesit} 
or previous abdominal scars provide no hindrance 2 The ureter is 
located easil} 3 Little shock is associated with the procedure and 
abdominal contents are not manipulated Local anesthesia mav be used 
to minimize the danger of shock further 4 An external incision is 
not made and there is no danger ot postoperative hernia 5 Conva- 
lescence IS smooth, the hospital stay is short and drainage is dependent 
fi The operation is easier, less stripping of the ureter is necessarv and 
impairment of the blood suppi} is minimal Consequenth, the danger 
ot slough and formation of fistula is less 

The adv antages of the abdominal approach are 1 An incision can 
he made m the ureter abov e the point of impacUon and the stone draw n 
up to the site of the incision for remov al , if the stone slips aw av it can 
he moved up or down the ureter 2 The inasion can be enlarged 
to prov ide better exposure 

The disadvantages of the vaginal approach are 1 If the stone 
®hps up the ureter or is higher than anticipated, it cannot be drawn 
ovvn 2 The exposure is limited and the operation is difficult in 
oulliparas 

The authors state that the anatomv ot the low er portion oi the ureter 
tiakes It espeaallv accessible from the vagina In women the terminal 
portion of the ureter lies on the medial side of the uterine arterv on the 
pelvic wall and turns forward and medianward below the postenor lave. 

2’ Gane^, F K and Gomberg D Vagina! Ureterolithotomv, J Lro' 56 

'S (JuK) 1946 
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of the hgamentum latum uteri to the base of the urmari bladder, m so 
doing it runs through the parametrium, somewhat lateral from the cemv 
uteri It then comes into direct contact with the anterior and lateral 
walls of the vagina, being crossed in front by the utenne arter}' at the 
level of the onficium internum uretens The pnrae prerequisites for 
vaginal ureterohthotomy are that the stone be palpable through the 
vaginal wall and that the patient be parous It is impossible to expose 
the ureter for more than 2J4 inches (64 cm) aboie the uretero- 
vesical junction 

The surgical procedure is as follows The cenix is grasped with a tenaculum 
and retracted lateralh in the opposite direction from the iniohed ureter An 
incision about 1 inch (2 5 cm ) long is made as far lateralh as possible through 
the vaginal wall at the lei el of the cemx or directl> o\er the stone if possible. 
A suture to be used for retraction may be placed through the upper edge of the 
incision, or suitable retractors ma\ be used The loose tissues are separated care- 
fullj with a curied hemostat until the ureter is seen, and the ureter is grasped 
above the stone with an Allis forceps, a longitudinal incision is made over the 
stone, and the stone is removed After the stone is removed a bougie is passed 
up the ureter from the incision and also down through the intramural portton of 
the ureter to dilate it and prevent obstruction as a result of postoperative edema 
The ureter is closed with one to three catgut sutures placed m the adventitia, and 
a small, soft rubber dram is inserted in the wound Care must be taken to avoid 
placing It against the ureter The masion in the vaginal wall is then closed 
The dram is removed in tvventv-iour hours and the patient is allowed out of bed 
on the same daj 

Garvey and Gomberg have carried out this procedure in 13 cases 
The operation m 12 was successful and in 1 it failed They state that the 
danger of ureterovaginal fistula is slight and that if no obstruction is 
present below the site of incision no fistula m2] form 

Trauma — Howard reports 8 cases of proved instrumental perfo- 
ration of the ureter The condition is probably' more common than the 
small number of proved cases reported might indicate 

When the rent in the ureter is small and the ureter is not obstructed 
below it, there is ordinarily no untoward reaction and the patient readilv 
recovers without surgical treatment A serious condition mav result 
if complicating urologic conditions occur or if the opening in the ureter 
is large enough to allow extravasation to occur and to continue in large 
amounts Perforations by large instruments are more likely to be senous 
than those produced by small ones 

In itself, instrumental perforation of the ureter calls for observation 
rather than immediate surgical treatment The time for drainage is deter- 
mined by surgical judgment in the individual case Most patients 
who recover without surgical intervention are either well or near)' 
well twenty'-four hours after the injury 

22 Howard F S Instrumentaf Perforation oi the Ureter J Urol 56 319 
331 (Sept) 1946 
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H\pcrtropJi\ — jMc-Crea"^ reports a case ot massue enlargeine o 
tlie prostate in ^\lllch the patient ^\as a %ihite man SS \earj o'd \ h 
tor the preMOus t\\entA-fi\e }ears had had repeated episode^ oi acu^e 
unnan retention eierj six to twehe months Each time rcentn^ 
lias reheted b} a single catheterization The patient did noi. 
additional symptoms sufficient to cause him to consider aurgici' re 'e 
'^t necrops} the prostate and bladder t\ere remoted , tner weigh ea 1 
Gm , substantiating the statement that, chmcalh , the size ot the in oe 
trophied prostate rarel} bears ant relationship to the degree ui simpto ii-- 
produced 

Caicuwiita — ^Wattenberg reports a case ot toxic hepatitis resuLuig 
trom the gn ing ot large doses of dieth} Istilbestrol tor carcineima o e 
prostate gland 

Other effects ot dieth\ Istilbestrol which occur dunng the treat nert ' 
carcinoma ot the prostate gland are changes in the breast 'epei d-i 
edema, reactions in the urethra, seminal colliculus and testes, and i.hai ^e- 
in the prostatic carcinoma The presence of these changes is no index 
ot the benefit which the patient recenes trom this treatment ot the cancer 
ot the prostate gland 

The change in the breast is extensne prohteration ot the ductal 
epithelium The ducts become elongated and budding is present Edema 
ot all the tissues is considerable and the connectn e tissue and ^ asculant\ 


sre increased Deposition of fat also can occur 

Often edema occurs while the patient is being treated with dietlwl- 
stilbestrol This edema usually occurs in the lower extremities and 
IS due to a decreased renal excretion of sodium and chloride, w Inch in 
turn causes water to be retained m the tissues Consequenth the 
'olume of urine is reduced and thereb> dependent edema is produced 
The change which takes place in the urethra is squamous metaplasia^ 
und considerable metaplasia and stratification of the epithelium ot 
nominal colliculus occur after therapi w ith dietffi Istilbestrol 

•^■tter treatment with dieth} Istilbestrol or an^ other estrogenic su>- 
stance the testes show a thickened basement membrane of the semimterou= 
hibules with fibrous tissue Often a rapid and adianced degree o 


atrophi of the testes can take place . 

the prostatic cancer before treatment with dieth^Isti ^u-tro 
uiost ot Its cells are arranged in acini The c\toplasm is foam\ an 
uiiclei locat ed in the central portion ot the cell are large and roun 

21 McCrea L E }fassi\e Enlargement ot the Prostate Am T Su'g A 

-^286 (Feb) 1946 , , ,, 

24 t\aucnberg C A Liter Changes and Other Effects oi Dicth^ tn - ' 
innst Treatment of the Pro-tate Gland Cancer T Lrol 55 631 >-» 
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contain rounded vacuoles After the patient has taken diethylstilbestrol, 
the C)toplasm regresses, the nuclei become smaller, irregular and 
pyknotic, and no definite arrangement of cells is noted In some 
portions there are no nuclei and only cell remnants are seen 

Lazarus states that discrepanaes between clinical and pathologic 
data in certain caranomas of the prostate gland may be consequent of 
(a) failure of the pathologist to cut sections from an adequate number 
of tissue blocks and (b) failure of the pathologist to receive tissue from 
the part of the prostate harboring the malignant lesion 

Failure to remove the so-called false capsule of the gland in pros- 
tatectomy IS the principal cause of failure to remove the carcinomatous 
portion This ma}' occur particular!} in suprapubic or incomplete 
transurethral prostatectomy The lesion is sometimes chiefly, if not 
entirely, confined to this portion of the gland This holds true of 
prostates with large adenomas and with small malignant nodules 

Therefore, u hen a urologist, after thorough examination of his patient, 
surmises that he is confronted with carcinoma of the prostate gland, 
he should proceed vith the accepted treatment of this disease, despite 
the contrary opinion of the pathologist The surgeon will thereby 
reduce the patient’s suffering and possibly prolong his life 

TESTIS 

Tumors — Brewer^® presents 2 cases of tumor of the testis One 
was a teratoma and the other a seminoma Houeier, in each case the 
metastatic lesion w as a choriocarcinoma When each patient was exam- 
ined first biologic tests for chorionic gonadotropin in the urine gave 
positive results The writer concluded that chononic tissue was present 
in the teratoma and seminoma, respectively, even though no chorionic 
tissue vas identified in the sections examined microscopically The 
chononic tissues may not be demonstrated in the primar}' tumor because 
(1) it may be but a small part of the growth, (2) the entire tumor is not 
examined microscopically or (3) it is impossible microscopically to 
distingmsh chononic tissue from the multiple and varied tissues of a 
testicular tumor In instances of teratoma, seminoma and such tumors, 
when the results of the test for chononic gonadotropin are negative, 
chonocarcmoma does not coexist If chononic gonadotropin is present 
in the urine of a patient with a testicular tumor, it indicates the presence 
of choriocarcinoma even though chononic tissue is not identified micro- 
scopicall} in the primary tumor 

25 Lazarus, J A Questionable Cancer of the Prostate Gland Clinical 
Versus Routine Pathologic Eiidence, J Lrol 55 61S-625 (June) 1946 

26 Brever, J I Chononic Gonadotropin in the Diagnosis of Testicular 
Tumors, Arch Path 41 SS0-S91 (June) 1946 
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Mathc'* reports a case of Ij mphosarcoma ot the testis m uhich 
the patient was a white man, aged 63 }ears Xo eiidcnce oi metastasis 
was found at the time of orchiectom} The tumor measured 6 a cm 
in diameter Three months later tlie tumor recurred at the site ot i.he 
seiered cord and multiple small nodular cutaneous mc^as atic lesions 
were found throughout the entire bod\ Mathe states that h mpho- 
sarcoma of the testis is e'^tremeh rare, usuall} occurs m ihe rounger 


age group, is highly malignant and rapidh fata! Treatmei t co^sisuS 
of (1) orchiectom} with radical remo%aI or irradiation ot th,. reTonal 
huiph areas or (2) irradiation alone Surgical remc al - n js 
desirable method when no cMdence of metastasis is discern > f'- 

IS important to expose the cord at the external ring am to c m 
ligate the rascular pedicle earh to present dissemination ot n a ^rani. 
cells Secenng the a as deferens as high as possible is a tur he- e 

precautionar}' measure against extension The wound is bath,-d n 
alcohol to destro} any tumor cells that might ha\ e escaped 

Scheetz and Ledd} state diat teratoma is a tndermic tumor ^ir 
which one or more of the components ma\ undergo malignant degeneia 
tion and estimate that about 1 of CAer} 10,000 males admitteo to a 
hospital AAill haAe a malignant teratoma of the testis 
dierapeuhc results in 54 cases of malignant teratoma obsened at the 
^fa}o Qinic and conclude that roentgen therap) does not seem to a e 
beneficial effect m cases of malignant teratoma, which is extreme > 
resistant to roentgen ra>s The onl} manner in which ^ ^ 
obtained is by orchiectom} before metastasis has occurre is 
be attained in less than a third of cases After metastasis has occurr 


death usual!} foIloAA s AAUthm eighteen months 

Auerbach, Brines and Yaguda report a stud} of cases ot neop asm 
of tbe testis In a United States naA^l hospital designated as a canc^ 
center for naral personnel, m Avluch one hundred and t^ ^ ^ 
allotted to the tumor semce, necrops} AAas performed m „ 

oiabgnant tumor of the testis~nn a period of three }ears — o - 
^ing encountered m the last two }ears These 26 cases repre-^, 

20 per cent of all cases of malignant disease m AAhich necrop=, 
performed at this hospital during this penod 

Se\ent} -three per cent of all patients AAcre in the third ec , ^ 

Treatment in 23 cases consisted of simple orchiectom} an 
roe ntgen therap} m the regions of metastasis 

■/ ^fathe, C P L\Tnphocarcoma of the Testicle Repo't o, a e, 

=30 541 (MaA) 1946 AM,-ar 

28 Scheetz, R. J , and Leddj E. T 

eratoma of the Testis, Am J Roentgenol 55 734-76-r (Ju el Te i 

, 29 Auerbach O , Brines, O A, and Yaguda, ^ Neopb-'iw-' o U e Te 

56 36S-374 (Sept) 1946 
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The a\erage duration of life after the institution of treatment uas 
eleven months No patient Ined more than t\\enty-t\\o months after 
the diagnosis was made 

Trauma did not appear to play an important etiologic role m this 
senes ot cases 

The distribution of metastatic lesions followed a uniform pattern 
in nearh all cases, the four pnncipal secondary sites being, in order of 
prevalence, retroperitoneal hmph nodes, lungs, mediastinal Ijmph nodes 
and Iner 

J at icoccle — Benei enti ““ states that \ aricocele is a aricosit) of the 
pampiniform plexus and should be considered as detrimental a condition 
for tlie testis as varicose leins are for the longer limbs He reports the 
surgical treatment in 28 cases The object of the treatment was pre- 
lention ot %enous backflow into the pampiniform plexus b) ligation of 
the internal spermatic \ein in the inguinal canal at the internal ring 
A 3 inch (7 6 cm ) inguinal incision is made sligbtl} aboie and parallel 
to Poupart s ligament The skin, subcutaneous tissue and Scarpa’s 
fascia are incised and retracted from the underlying external oblique 
aponeurosis The external nng and the cord emerging from it are 
identified An incision is then made in the aponeurosis along the course 
of Its fibers beginning at a point about 1 cm lateral to the ring, therebi 
leaving the arcuate fibers of the external ring intact The cut edges 
of the externa! oblique muscle are retracted and the inguinal canal and 
its contents are exposed The cremasteric muscle is then incised and the 
elements of the cord are separated In order to preclude injury to the 
ras deferens and the internal spermatic artery, these structures are 
first identified and retracted out of the field of operation The enlarged 
and distended internal spermatic rein or veins are easily identified and 
blunth separated from the surrounding structures Careful search is 
then made for a hernial sac in the region of the internal ring, and if 
one IS toiind high ligation and excision are then carried out It some slack 
IS found in the transi ersahs fascia, this is taken up with two or three 
sutures The transversalis fascia and the conjoined tendon are then 
sutured to the shelving edge of Poupart’s ligament Kocher clamps arc 
then placed on the offending \eins and a 1 inch (2 5 cm ) segment of 
1 ein IS excised The stumps are ligated and the ends are bound together 
A. needle is then threaded with the long ends of the ligature and tiie 
obliterated leins are sutured to the under surface of the internal oblique 
muscle The elements of the spermatic cord are then reposited on the 
newh constructed floor of the inguinal canal, and the cut edges of the 
externa! oblique aponeurosis are either approximated or imbricated 
If hernial repair has been necessary the patients remain m bed for six 
da\s otherwise thev are up on the second or third postoperatne da\ 


30 Benerenti, F A Varicocele, A.m J Surg 71 783-787 (June) 19-16 
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BencAenti makes the following obsenations 1 The internal spe'-- 
matlc^eln was often doubled or bifurcated 2 The internal ^ 'lemiabc 
arterj (a branch of the abdominal aorta) was closeh a ed \ith 

the \eins in the cord and great care must be exercised to a> ^ d itu" ng 
It 3 The external spermatic arterj (cremasteric) a braK'^ ui the 
mlenor epigastric arter}, is distributed m the elements ot d - tath 
ot the spermatic cord It is the chiet source ot blceamg v ne - 'c c^ri' 
IS manipulated 4 A small indirect incomplete 1 e^nnl -a. i ' .v' 

in 8 cases Se\en of the 8 patients were beme^n tne •’ge- 2' v 

31 ^ears All had large Aaricoceles which had been f "t-=i t '■n 
file to twehe jears 5 The external nng was al ' ri i 

intact unless it was unduh relaxed 

The postoperatne course is short, and testicula" teiaerrc':^ 
present temporanl} Bene\enti concludes that a satistacton '■a'l' 
without disturbing complications can be assured m almost C"" r 

laricocele treated b\ the method which he descnbe- 

TORSIOX OF THE SPERMATIC CORD 

Riba and Schmidlapp discuss torsion ot the spermatic ^ 'o and 
present 5 cases The patients were joung soldiers The authors s-ate 
that It a historj of acute excruciating pain m the testis is obtained iron 
n patient who does not hate infection of the unnan tract the phtsician 
should suspect that acute torsion of the cord has occurred The pain 
mat follow any type of muscular effort or exertion and is usualh most 
set ere during the first twent\-four hours, and alter torn -eight lO 
set entt -tw o hours it will spontaneously begin to subside Riba and 
Schmidlapp state that if a history of recurrent pain in one or both testes 
's obtained and the patient is less than 20 y ears old tlie presence ot 
ehronic recurrent torsion of the cord should be suspected especia t 
"hen infection is absent In acute cases swelling, edema and tenderness 
the imohed testis are noted Elevation of tlie testis ma% aggravate 
pain it torsion has occurred (Prehn’s sign), whereas it usua h 
tends to relie\ e the pain ot acute epididy mitis The contents ot t le 
’"'oUed scrotum may be fixed to the adjacent coverings ( Dillon - 
^'Sn) In cases of neglected torsion of the spermatic cord t le out 
standing findings are the rubbery firm, smooth testis which i= elc\ate 
^nd retracted against the external inguinal ring In late ci-C- 
testis becomes smaller and as\ mptomatic and finalh it atrop iie^ 

Petely j(; jg extremeh important to make a diagnosis ear\ it 
estis IS to be Ea\ ed Surgical detorsion may be possible an s lou 
e follow ed b\ orchIopex^ to preclude subsequent attacks n acu c 
nrsion u operation is pertormed imniediateh or within eig it lOur 
tc organ w ill usually remain aiable Riba and Schmidlapp arc 

^ R.ba, L tv and Schmidlapp C T Tor.ion oi nc Spcrr- 
G\rec cV Obn S3 163-170 (Aug) 1946 
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opinion that man} testes could be saved if exploration were carried 
out in a few cases of acute epididymitis m ivhich a mistaken diagnosis 
of torsion had been made rather than treatment of the majority of acute 
torsions consen atively as epididymitis 

EProroYMis 

Tumors — Sivorn, Marshall and Edwards®- report 2 cases of tumor 
of the epididymis On microscopic examination each tumor showed 
a fibrous capsule containing plain muscle fibers Within the capsule 
the tissue consisted of tubules lined by a single laier of flattened and 
cubical cells with rounded and vesicular nuclei No mitotic figures were 
obsenmd The tumors measured 2 by 2 2 cm and 1 7 by 1 25 cm , 
respectively, and were concluded to be of the benign “adenomatous” 
type 

PENIS 

Tumois — Melicow' and Ganem®* state that penile neoplasms are 
found almost exclusively in uncircumcized patients Although the 
neoplasms should be discoiered earl} because the penis is one of the 
most frequently handled parts of the body they are often well advanced 
and frequently have metastasized by the time the diagnosis is made 
The delay in establishing a diagnosis is apparently due to the fact that 
tlie tumor grows insidiously within an enclosed preputial cavity which 
has already given the patient prolonged trouble wuth infection, edema 
and retention of secretions Penile cancer represents about 2 per cent 
of all malignant lesions in the male It is almost unknown among 
Jewish men The wTiters are of the opinion that tlie chronic irritation 
in cases of phimosis and chronic balanoposthitis probably gives rise to 
deielopment of some carcinogenic agent or agents, possibly altered 
smegma or a virus or both The majoritv of penile cancers develop on 
the glans at the corona or sulcus, and are usually squamous ceil epithe- 
liomas Precancerous lesions which occur are leukoplakia, erythroplasia 
of Queyrat, Paget’s disease and Bowen’s disease 

The majont}' of penile neoplasms appear either as a papillar) 
excrescence or as an induration w'hich is usually ulcerated and proies 
refractor}'^ to local treatment Early lesions are painless, howeier, 
later, wEen ulceration and secondarj' infection develop, there mav be 
pain and bleeding The inguinal lymph nodes tend to become enlarged 
as the result of inflammatory or neoplastic changes secondarj to the 
penile lesion L}mphatic drainage occurs though a deep and superficial 
system The Ijmph nodes of the skin and subcutaneous tissue dram 

32 Sworn, B R , ifarshai! F W and Edwards, J L Solid Tumors of 
the Epididjmis, Brit J Surg 33 375-377 (April) 1946 

33 Mehcow, M , and Ganem, E J Cancerous and Precancerous I^ions 
of the Penis A Oinical and Pathological Studj Based on Twenfj -Three Cases 
J Urol 55 486-514 (Maj) 1946 
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into the superficial inguinal nodes Those of the glans penis and 
urethra dram into the deep inguinal nodes and external iliac nodes of 
the pelvis Some lymphatics may drain directly into the external iliac 
l^mph nodes uitliout joining the inguinal nodes Microscopic e\ndence 
of metastasis to inguinal nodes maj be found eien though the glands 
cannot be palpated Metastasis bv waj of the lenous sjstera maj occur 
Distant metastatic lesions may be found in the bony pehis, prostate, 
lungs, spleen, mediastinal glands, skull and brain 

Regarding treatment, there should be no undue delaj between 
diagnostic biops} and operation Tj-pe of treatment ma'i \ar> trom 
simple circumcision to radical amputation with dissection of the Ijmph 
nodes Routine dissection of the inguinal l\mph nodes is probabh the 
procedure of choice in all cases, however Factors to be considered in 
the choice of treatment are (1) the patient’s age, (2) the size ot the 
lesion, (3) the nature of the lesion, that is, whether papillarj or 
ulceratne, (4) iniohement of the superficial hanphatic channels of 
the penis, (5) extension through Buck’s fascia into the corpora caver- 
nosa of the penis, (6) the presence or absence of palpable mguinal 
IjTnph nodes, (7) the degree of superimposed infection, and (S) coma- 
dent presence of other disease and general condition of the patient 
Opinion regarding the use of postoperative irradiation differs, and 
iMelicovv and Ganem hav e observ ed no lasting benefit 

STERILITV 

Tompkins states that complete studj of male stenlitv must include 
an accurate sperm count The most acceptable specimen is one which 
IS obtained bj means of masturbation and is collected in a clean glass 
container Specimens obtained in a condom are unsatistactorv for 
two reasons chemicals in the rubber or in the talc devitalize some ot 
the sperms and an indeterminate number of sperms adhere to the 
penis Withdrawal specimens are also unreliable Fractional counts 
show that as manj as 75 per cent of the total number ot sperms mav 
be contained in the first third of the semen ejaculated It anv of the 
speamen is lost before withdrawal, as frequentlj happens, it vill be 
the first portion which contains most of the sperms Thereiore all 
who have studied male intertihtv agree on the necessitv of masturbation 
in obtaining specimens for accurate counts 

In making the sperm count at least two specimens must be studied 
before formulation of an opinion is justified A differential count mn 
a test of the duration of motility must be included Nonnal semen 
contains 100,000,000 or more sperms per cubic centimeter and SO 
per cent of the spermatozoa are morphologicalh norm'’! \ coun, o' 

34 Tompkins, P Medical Progrecs Cerrert kfethods fo- t'-e S a--^ 
Treument of Stcriliti Califoma ^fed 65 76-SO f ) ]n-5 
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less than 60,000,000 indicates relati\e infertihtj The degree of 
fertiht} IS roughly directly proportional to the count If complete 
absence of sperms in the semen is found, testicular biops} should be 
carried out to distinguish between failure of spermatogenesis and raso- 
epididymal occlusion 

TjEETHEA 

Anafomy — ^Deter, Caldwell and Folsom^" state that knowledge of 
the embryolog) of the female urethra is meager 

Krencher sky’s research indicates a definite homolog}’ between the 
prostatic urethra of the male and the posterior portion of the urethra 
of the female 

Periurethral glands were found to be present in 92 per cent of 100 
urethras studied A majority of glands were found to be lateral and 
posterior to the urethra, and the distribution was approximate!} the 
same as that found in the male prostatic tissue The closer to the 
bladder the sections w’ere taken, the greater the number of glands found 
The role pla^ed by penurethral glands in harboring infection and 
distributing it to the upper part of the urinary tract is again emphasized 
The pathologic findings are tabulated, and it is concluded that 
the number of glands in the postenor portion ot the urethra, betond 
a certain point, is not a factor in harboring infection A. certain degree 
of glandular development seems to have a definite relationship to the 
deielopment of postenor urethribs in females 

Unnaiy Ei.lravasatton — How'land^® reports a study of 60 cases of 
iirinar}’ extrar asation In previous studies, the mortalit} rate has 
ranged up to 50 per cent and be}ond, except for one small senes in 
which Ockerblad and Carlson reported 1 death in 15 cases encountered 
in a period of ten years 

Howland considers that urethral abscess and urinary extrai asation 
are two stages of the same process If urine is extraiasated below 
Bucks fascia periurethral abscess is present, if urine is extraiasated 
beiond this barrier the condition is called “urinary extrai asation ’’ 
Howlands 31 cases of urinary extravasation and 29 cases of peri- 
urethral abscess were encountered at Grady Hospital during the last 
two }ears The high incidence of gonorrhea in the Negro, together 
with the neglect and improper treatment of the original urethritis, 
makes the incidence of urinaix extrai asation higher at that hospital than 
at other institutions All except 2 of the patients were Negroes, and 
the majorit} were in the age group of 30 to 50 }ears The range was 
from 18 to 69 }ears 

35 Deter R L Caldwell, G T and Folsom A I A Clinical and Fatho 
logical Stud' of the Posterior Female Urethra, J Urol 55 651-662 (June) ■> 

36 Howland, W S Urinan Extra' asation A Stud' oi Sixt' Cases, 

J Urol 56 387-391 (Sept ) 1946 
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The etiologic condition iias urethral stncture m 49 cases i\hile in 
2 It uas undetermined In the remainder the lanous causative factors 
included urethral stone, gunshot rvounds external trauma, use or 
• sounds and catheterization 

The diagnosis of extravasation is relatneU eas\ if caretul examination 
of the genitalia and perineum is made The onset of penurethral abscess 
is gradual The abscess begins as a spelling in the perineum which 
IS tender nonfluctuant and well localized Occasionalh, pressure on 
the abscess will extrude pus from the urethra 

In urinar) extra\ asation pronounced swelling ot the scrotum and 
the penis usually is present, and sometimes tlie antenor abdominal wall 
IS swollen Little or no tenderness is noted, but the skin pits easih 
Discharging sinuses ma> be present if the extravasation has continued 
for a long time The patient alwavs looks much sicker than one who 
has periurethral abscess, and jaundice ma_\ be present Contran to 
previous reports, knowledge of the patient's temperature was ot little 
value in differentiating the two conditions In Howland’s senes, the 
temperature curves were about the same in the two conditions 
Temperatures ranged up to 104 F These conditions are frequentlv 
mistaken tor perianal abscess, epididvmitis and obstructive phimosis 
Also manv cases of massive edema due to congestive heart failure are 
called extravasations 

The duration of the condition vaned, the average was from one 
to five davs In some cases it was as long as two weeks The duration 
had little relauon to mortalit), although when the disease was ot long 
duration recover} took more time 

The majority of the organisms in these conditions are sensitive to 
sultonamide compounds and penicillin The decided drop in mortalitv 
nte which Howland notes is probablv based on that tact In 19 cases 
staphv lococci were found, in 19, streptococa and m 4, Escherichia coli 

The method of treatment now used at Gradv Hospital consists 
of immediate drainage ot the infected portions and diversion of the 
urinarv stream This is accomplished bv means ot suprapubic cv stostomv 
and multiple incisions and drainage Perineal urethrotomv was not 
found to be leasible because of the associated stricture which occurred 
in almost all of Howlands cases In several the entire anterior 
abdominal wall was incised down to the external oblique aponeurosi' 
Ihe incisions were connected bv Penrose drains In periurethral 
abscess pus usuallv is not found until Buck - lascia has been openen 
The abscess cavitv is then packed with lodolorm gauze packs it 
the patient has a high temperature or it svmptoms oi toxicuv occur 
administration ot the sultonamide compounds is started immediatel ana 
traiisiusion ot whole blood or plasma is given \Mien the ure 1 r-^ 
has been dilated and allows passage oi a 2-t P ca.hete- tit lub i- 
rcninved and the suprapubic sinus i- allowed to co-e II^ P'>tit 
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returns weekly for passage of sounds for about three months, and after 
that at least four times a year 

In Howland’s senes, suprapubic c}stostomy was performed in 51 
cases In 6 cases treatment consisted of perineal urethrotoni} or 
dilatation of the urethra and catheterisation But he obsened that 
the conditions tend to recur and it is necessary to perform suprapubic 
C} stostomy at a later date 

The length of the hospital stay was considerably shorter than has 
been reported JVlore than half (35) of the patients were dismissed 
in the first two weeks after operation Five of the 65 patients died 

SEMINAL VESICULITIS 

Seabaugh^" reports 2 cases of acute congestion of the seminal 
resides which exhibited sjTnptoms of acute disease of the low'cr part 
of the abdomen Both patients were young men in the na^y While 
in the United States their sexual activity had been extensive When 
thej w'ere transferred to a small tropical island base they had neither 
intercourse nor nocturnal emission from the time of their arrival to 
the date of their admission to the hospital, a period of about three 
months One patient had pain in the nght lower quadrant of the 
abdomen and w^as operated on for appendicitis How’ever, tlie appendix 
was normal and the pain persisted postoperatively Seven da)S after 
operation rectal examination revealed tliat both seminal -vesicles were 
enlarged markedly and that the nght one was tender By means of 
massage 10 cc of gelatinous secretion containing pus, grade 2 plus, 
was removed The pain w^as relieved and did not return following the 
massage The second patient had pain in the left lower abdominal 
quadrant, and examination revealed bilateral enlargement of the seminal 
resides The left one was especially tender Six cubic centimeters 
of gelatinous secretion containing pus, grade 3 plus, was removed by 
means of massage The abdominal pain disappeared immediately after 
the first massage 

PYELITIS, URETERITIS AM) CYSTITIS CYSTICA 

Kopp states that the chief complaints of patients w ho har e ureteritis 
and c>stitis cystica are of pain m the lumbar region of long duration, 
frequently of chills and fever and often of nausea and -vomiting On 
physical examination costovertebral tenderness of the involved side is 
usually present The condition usualty is associated with chronic 
infection of the unnarj tract, and stones are frequently present 

37 Seabaugh, D R. Seminal Vesiculitis (Congestive) Simulating Acute 
Abdominal Disease, J Urol 55 173-178 (Feb ) 19^^ 

38 Kopp, J H Pjelitis, Ureteritis and Cjstitis Cjstica, J Urol 5G 28 34 
(Julj) 1946 
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On cystoscopic examination the tngone is seen to be co\ered \\nth 
man} small translucent cysts and the ureteral onfice of the m\ohed 
side or sides is usually edematous and reddened The uretheraJ catheter 
meets uith obstruction i\hich is temporary because the cysts are ruptured 
as the catheter is passed This rupturing may cause the passage of 
some blood around the catheter, which is sigmficant of uretenPs c} shea 
Relief of pain after passage of the catheter is also diagnostic The 
appearance of d}e ma} be dela}ed, but renal function usuall} is not 
impaired The charactenstic appearance of the lesion on roentgenologic 
examination is diagnostic The filling defects in the ureter, usuall} in 
the upper ti\o thirds, gi\e the ureter a bubbly or frothy appearance 
These defects easily can be mistaken for nonopaque calculi or air bubbles 
Evidence of any coexistent renal disease wU also be seen at this time 
Treatment consists of dilabng the ureter, thereby ruptunng the 
cysts, and instillation of siher nitrate to destroy the traumatized cysts 
by its astringent action Successful treatment of the lesion with sulta- 
thiazole has been reported 

Kopp reports 3 cases of ureteritis cystica Two of the patients 
were men, aged 60 and 23 years, respecti\ ely, and 1 was a woman, 
59 years old The condition of the younger man was treated successfully 
by' means of ureteral dilations and siher nitrate 

Arduino reports a case of pyehtis and cystitis cystica in a white 
man, 55 years old On cystoscopic examination marked cystic changes 
o\ er the trigone w ere obsen ed and retrograde py elograms re\ ealed that 
the calix of each kidney' w as somew hat dilated and had a mottled appear- 
ance These abnormalities were considered to be due to small cystlike 
structures in the calices Results of guinea pig inoculation w ere negatii e 
for tuberculosis Alcaligenes faecalis was cultured from unne from the 
left kidney' The patient’s symptoms of nocturia, frequency, urgency 
and hesitancy ceased when sulfatliiazole was administered, pyuria was 
decreased and renal function was improved notably Arduino reports 
that the cystic disease in this case was due to a chronic inflammatory 
process and tliat this condition may be present in cases of carcinoma 
calculi associated witli infection, ureteral obstruction, schistosomiasis 
and possibly w ith excretion of toxic substances tlirough the urman tract 

antiba.ct£rial agexts 

Sulfouavnde Drugs — Flippm and his associates report the use 
of both sulfadiazine and sulfamerazine m 5-t cases Crystals were lound 

39 A.rduino L J A Case ot P\elitis and C^'litis C'stica J Urol 55 
1S2 (Feb) 1946 

40 Flippin H F, and Reinhold T G '^n Evaluation ot Suho^am de 
■'fixtures and Vanous A.d]uvants for Control ot Sulfonamde Cnstailuna nra 
Int Jifed 25 433-442 (Sept ) 1946 
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m 6 per cent of the urine specimens %vhen the mixture was administered 
at the rate of 4 to 6 Gm daily, equal parts of each drug being used The 
patients received no alkali or other adjuvant This incidence of crj'stals 
was the same as that found in a group of patients who recened a 
parallel dose of either sulfadiazine or sulfamerazine alone and 12 Gm 
of sodium bicarbonate daily AVhen onh 6 Gm of sodium bicarbonate 
w'as used the incidence of cr 3 stalluna was increased to almost four 
times that w’hen sulfadiazine or sulfamerazine was administered alone 
Because of the inadequacy of alkalinization and water diuresis in 
the preiention of the formation of crystalline deposits of sulfonamide 
drugs in the kidneys, Lehr experimented w ith the use of sulfonamide 
mixtures instead of single compounds as a method of combating this 
hazard He concludes that the use of sulfonamide mixtures should 
add considerably to the protective action of alkalinization and forcing 
of fluids It w'as found that two or more sulfonamide compounds, it 
present simultaneous!}' in water or urine, did not influence each other 
w ith regard to their particular solubilities A saturated aqueous solution 
or urinar} solution of sulfathiazole could still be fullj' saturated with 
sulfadiazine and sulfamerazine The antibacterial activity of a com- 
bination of sulfathiazole and sulfadiazine (in equal amounts) corre- 
sponds largely to the total concentration of free sulfonamide compounds 
In mam instances it was found that the mixture was even more effectne 
than the the same total concentration of eitlier drug alone 

Therapeutic studies with a mixture containing equal parts of sulfa- 
thiazole and sulfadiazine were carried out under carefully controlled 
conditions in 70 unselected cases of acute bacterial infections Special 
consideration was gnen to daily follow'-up studies of the concentration 
of the sulfonamide compounds in blood and urine, to the frequency of 
occurrence of sulfonamide cr}stals in the urine and its relationship to 
the urinarj />h and to any signs or symptoms of renal complications 
Treatment consisted in the oral administration of the combination of 
sulfathiazole and sulfadiazine , 4 Gm initially (2 Gm of sulfathiazole 
plus 2 Gm of sulfadiazine) and then 1 Gm of the combination every four 
hours da} and night, and decreased to 1 Gm even' six hours when 
defen escence and other clinical signs indicated significant improvement 
A minimal fluid intake of 3,CX30 cc in ti\ent}-four hours was maintained 
In almost all cases in this senes the therapeutic response was highh 
satisfacton Defen escence and general clinical imprmement seemed 
to occur with greater speed than when either of the drugs were admin- 
istered separate!} Crj'stalluria was encountered m but few instances 
despite the almost constant presence of high concentration of the sul- 

41 Lehr D The Preiention of Renal Complications b> the Therapeutic 
EmpIoMwent of Sulfonamide Mixtures I Sulfathiazole-Suhad.azme Combination 
T Urol 55 548-566 (Mas) 1946 
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fonarnide oiixture in acid urine In none of the cases as there an^ 
eridence ot renal irritation, such as hematuria casts or oliguria 

This series, although too small for a conclusne e\aIuation was 
conspicuous because of the unusual speed in the tlierapeutic response in 
man} instances and also because of the almost complete absence of 
toxic effects Persistent and massn e cr\ stalluria obsen ed so frequenth 
in treatment with sulfadiazine and especiallj with sulfathiazole was not 
encountered despite the intentional omission ot adjmant alkali therapi 
It IS common knowledge tliat the incidence of crj stalluria is much higher 
than the incidence of discernible renal irritation Lehr is of the opimon 
that it IS pnmarilv the mechanical factor of intratubular deposition ot 
poorl} soluble cn stals rather than a primar\ chemical nephrotoxic action 
which accounts for most renal complications of sultonamide therap} 

PemciUtn — ]\Iathe reports on tlie use ot penicillin as an adjunct 

to genitounnar} surger} , stating that it is often a hfesai mg measure m 
the aged patient who has disease of the prostate and is sensitne to the 
sulfonamide compounds The importance of penicillin is enhanced b} 
Its bacteriolytic effect on staphj lococci w hich ha\ e pror ed retractor) to 
sulfonamide therapy In S of the 11 cases reported the surgical risk 
was poor because overwhelming mixed urinar) infection was present 
Penicillin therap), instituted prophj lacticallj in 6 and therapeuticalh 
m 5, controlled infection and hastened the patient’s return to health m all 
Mathe states that in this group of cases penicillin has surpassed an\ 
other chemotherapeutic agent formerh used Acute infections with 
organisms susceptible to treatment with penicillin are readih controlled 
bv intramuscular administration of 20,000 units everv four hours until 
a total of 300 000 to 500 000 units has been giv en Patients w ho ha\ e 
chronic mixed infections are benefited b) destruction ot susceptible 
organisms , how ev er, response is slow er and total doses of from 2,000 000 
to 3 000,000 units are required JIathe also recommends lavage ot sur- 
gical w ounds w ith 250 units of penicillin per cubic centimeter ot isotonic 
solution of sodium chloride and states that the w ider use ot penicillin in 
operativ e w ounds offers great promise 

Strcptomycm — Pulaski states that streptomv cm show? its most 
important action against gram-negativ e organisms including Escherichia 
coll Proteus v ulgaris A.erobacter aerogenes Klebsiella pneumoniae and 
Pseudomonas aeruginosa It is also potent against gram-positiv e cocci 
especiallv nonhemolvtic streptococcus Concentration^ of from 500 to 
2 000 micrograms of streptomv cm per cubic centimeter of urine can be 
achiev ed bv restricting the fluid intake to 2 500 cc per dav and admm- 

42 Mathe C P Penicillin Therapi ac an -Vcljunct to Gcnitonnmn Sumcn 
^ni J Siirg 71 233-241 (Feb ) 1946 

43 Pulaski E T Streptomv cm in Surgical Iniectionc II Iniection': of 

the Genito-Unnarv Tract Ann Surg 124 392-401 f Atig ) 1046 
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istering 0 4 Gm of the drug intramuscularly every four hours These 
concentrations are sufficient to sterilize the urine m most cases when the 
bacteria are susceptible and when no complicating factors are present 
Usually therapy for three days is adequate The action of the drug is 
greatest m alkaline mediums Cases in w'hich treatment is to be given 
should be selected carefully on the basis of bactenal susceptibility to 
streptomycin, adequate renal function and absence of obstruction or 
calculi in the urinary tract Successful therapy depends on susceptibility 
of the bacteria, a free flow of urine and adequate dosage Pulaski treated 
infections of the urinar}'- tract at the Halloran General Hospital Eight 
patients ivho had paraplegia due to injury of the spinal cord were treated 
w ith streptomjTin after treatment w’lth penicillin and sulfonamide drugs 
had failed In 3 cases streptomj'cin effected a prompt and lasting ster- 
ilization of the unne In 13 cases of nonvenereal infections of the 
urinary tract the results were good in 7, fair in 1 and doubtful in 4, 
in 1 treatment failed 

Cook, Greene and Hinshaw' report on the use of streptomycin in 
12 cases of genitourinary tuberculosis The youngest patient w'as 8 
years of age, the oldest, 51 years Eight patients had tuberculous 
cystitis with tuberculosis in a solitary kidney, the other having been 
removed previously because of tuberculosis The remaining 4 patients 
had bilateral renal tuberculosis and tuberculous cystitis Streptomycin 
was administered intramuscularly every' three or four hours, and most 
of the patients received at least 1 Gm daily The shortest period of 
therapy was thirty'-one days, and 1 patient was still receiving 
streptomycin at the time the report was written, two hundred and fifty- 
four days after therapy w'as begun The writers report the following 
therapeutic results (1) alleviation of the vesical symptoms in some 
cases, (2) decrease in the degree of pj'uria, (3) decrease m incidence of 
positne staining for Mycobacterium tuberculosis in the urine and (4) 
improved cj'stoscopic appearance of the bladder The genitourinary' 
tuberculosis of 2 patients was apparently arrested, for the results of 
inoculation of guinea pigs formerly reported positive became negative 
Cook, Greene and Hinshaw emphasize that streptomycin is not a substi- 
tute for surgical treatment in most cases of tuberculosis of the urinary 
tract Howev'cr, its therapeutic effects are encouraging 

Methemmtne Mandelate — Carroll and Allen *•’ discuss the treatment 
of urinary' infections with methenamine mandelate In 200 cases of com- 

44 Cook, E N Greene, L F, and Hinshaw, H C Streptomj cm in the 
Treatment of Tuberculosis of the Unnarv Tract, Proc Staff Meet, Ha>o Chn 
21 277-280 (July 24) 1946 

45 Carroll, G, and Allen, H N The Treatment of Urinary Infections with 
Mandelamine (Methenamine Mandelate) A Oinical Studs of Two Hundr 
Cases, J Urol 55 674-681 (June) 1946 
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mon urinary infections the drug has pro\ed to be effectiie m 147 
(appro-vimately 74 per cent) When methenamine mandelate ■^^as given, 
the average time required to stenhze the unne was six days, although 
some conditions, such as pjeliPs, were faiorablj affected in three da}s, 
whereas in infections associated with deep-seated or obstructive lesions, 
as long as two weeks were required before favorable response was 
obtained 

Methenamine mandelate vv as found to be v irtually nontoxic in thera- 
peutic doses IMild untoward symptoms which might be attnbuted to 
the drug occurred in less than 3 per cent of the cases 

The administration of niethenamine mandelate mamtained an aad 
urine without dietary restriction or other drug therapv, except in 
those cases in which urea-splitting organisms were present In these 
cases (4 per cent of the cases m the series) the urine remained alkaline 
despite an acid-ash diet and administration of ammonium chloride 

From this studj it is evident that methenamine mandelate is an 
efficient unnaiy antiseptic of low toxicit) and broad therapeutic activ ity 
in urinarv' infections Its nontoxic nature and effective antibacterial 
action against the organisms most frequently encountered in the unnarv 
tract establish this drug as a valuable agent for controlling common 
urinary' infections 

UROGRAPHV 

Kearns, Hefke and Morton '‘® report on the use of bis-diethanolamme 
N-methyl-3,5-dnodo-chelidamate, a new excretory urographic medium 
The medium was injected one thousand two hundred and eight}' times 
in 1,232 cases Reactions and diagnostic value of the resulting roentgeno- 
grams vvere recorded in 915 After preliminary catharsis and a night 
ot fasting, each patient was given an injection of 30 cc or a 67 per cent 
solution of this medium 

Evidence of toxicit} was carefully investigated in one group of 10 
cases m which tests vvere carried out betore injection and after injection 
ot “neo-iopax” NNR and bis-diethano!amine X-meth}l-3,5-diiodo- 
chelidamate Each patient received alternate injections of the two prep- 
arations approximatelv one week apart Studies ot the chemistrv ot 
the blood, including determination of lev els of nonprotem nitrogen 
sugar and chlorides, vv ere made In no instance w ere significant changes 
in the unne demonstrated after injections In each instance the patient 
received the two different injections under identical conditions and the 
technical setup was exacti} duplicated Consequentlv the densitv and 
detail vv ere the same in the tw o roentgenograms 

The authors conclude that bis-diethanolamine X-methvl-3,5-diiodo- 
chehdamate is a safe and satisfactorv excreton urographic medium 

•16 Kearns W M Hefke, H and Morton S \ Ditopax— a Ne-\ 
Excretorv Urographic iifedium ^ Clinical Report on 1,250 lojcct ons J U ol 
5G 392-39S (Sept) 1946 
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In 75 per cent of the 915 cases no untoward reactions ^\ere encoun- 
tered In the remaining 25 per cent the reactions were largeh incon- 
sequential 

The value of bis-diethanolamine N-meth3'l-3,5-diiodo-chelidamate 
in roentgenographic diagnosis compares favorabty with that ot the other 
commonl}^ used mediums 

It IS their opinion, based on observation of a small series of cases, that 
the diagnostic value is rated in the following order “neo-iopax ” bis- 
diethanolamine N-methyl-3,5-diiodo-chelidamate and “diodrast ’ A’ X R 

In their opinion after numerous injections of each preparation bis- 
diethanolamine A’-meth}d-3,5-diiodo-chehd^mate causes definiteh less 
pain in tiie arm than “neo-iopax” and less systemic reaction than 
“diodrast ” 

Florence, Howland and Weens *' made intravenous urograms in 23 
cases while the patients were having episodes of acute renal colic In 12 
calculi were found to be the cause of renal colic In the remaining cases 
ureteral stricture, kinking of the ureters and congenital anomalies of the 
urinary tract were considered as etiologic factors In 1 case urographic 
findings w'ere not abnormal 

Intravenous urographj gave information far more valuable than that 
obtained from sun^ey roentgenograms The urograms were most 
valuable in identifying opaque calculi or indicating the presence of 
ureteral obstruction They contributed significantly to the diagnosis 
of renal colic and early clarification of its causation bj' giving positive 
information in all but 1 case 

Opacification of the kidney is stressed as a sign of ureteral blockage 
It was obsen'cd in 5 cases of calculous and 5 cases of noncalculoiis 
ureteral obstruction 

Intravenous urography is recommended as a laluable diagnostic 
procedure in all cases of acute renal colic 

HEMOSTASIS 

Fish states that when gauze is oxidized with nitrogen dioxide it 
undergoes changes A material that resembles ordinary gauze in appear- 
ance and texture results, but its chemical composition so changes that it 
possesses a pronounced hemostatic quahtj and becomes completely 
absorbed m animal and human tissues Little or no reaction is present 
in the tissues m contact w ith the absorbable gauze during the period of its 
absorption The rate of absorption depends on the amount ol gauze 
used, the degree of trauma to tissue at the site of insertion and the 
amount of bleeding This absorbable hemostatic gauze can be used in 

47 Florence T J , Howland W S and Weens, H S intrwenmis 
Urographi in Acute Renal Colic J Urol 56 284-291 (Sept ) 1946 

48 Fish G A\ Oxidized Cellulose (Absorbable Hemostatic Gauze Ctllu 
lo'ic Acid) Its Use in Genito-Lrinarj Surgen, J Urol 56 375-382 (Sept) I > 
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an} tissue ot the bod} to control bleeding not controllable b} clamp 
ligature, suture or coagulation, and clinicall} it is nonirritating Its 
hemostatic quality m ould seem in part to be due to a specific combination 
of the gauze m ith hemoglobin in solution or in the tissues In combining 
with hemoglobin the gauze turns dark brown When placed m contact 
with whole blood the gauze rapid!} forms a brownish gelatinous mass 
and the bulk increases 

Fish first used the material tor packing the prostatic bed tollowing 
suprapubic prostatectom} The result of this first trial was excellent, 
and since that time it has been used b} him in more than 100 surgical 
urologic cases 

Some important technical details must be carried out it the gauze is 
to be used successtull} First and foremost, unless the gauze comes 
into intimate contact with a bleeding surtace it cannot exert its hemo- 
static effect, and where actue oozing is present the gauze must be kept 
in contact with the bleeding surtace until hemostasis is established This 
can be done b} tamponadmg with ordinal} gauze packing or b} gauze 
sponge stick and sponge Pressure rarel} needs to be applied tor more 
than two or three minutes Second!}, a suffiaent quantit} ot the gauze 
must be used to coi er completel} the entire area of bleeding, be it brain 
lner> prostatic bed or kidne} Failure to can} out these two tunda- 
mental procedures will result in hemorrhage 

The gauze has been used for packing the prostatic bed tollowing 
suprapubic prostatectom} m 108 cases The gauze was first used m the 
form of 6 inch (15 2 cm ) squares of tour pi} material This was not 
entirely satisfactoi} , and 2 by 18 inch (about 5 b} 46 cm ) tour ph 
rolls were used After prostatic enucleation the gauze is put into the 
prostatic bed with sponge forceps and is pressed gentl} but firmh into 
the ca\ It} Pressure is then applied w ith a sponge stick for tw o to three 
minutes One roll of 2 by IS inch gauze is usual!} sufficient, but when 
glands ha\e been removed it ma} be necessai}' to use two to tour 
of these rolls to co\ er the bleeding surface completel} \\ hen hemos- 
tasis has been established, the bladder is closed about a suprapubic tube 
in the usual manner As a rule, the suprapubic tube is remoied on the 
fourth postoperatn e da} Usual!^ the gauze is absorbed completel} bi 
the tenth postoperatne da} MTen large quantities ot the gauze ha\e 
been used and it seems advisable to hasten its removal the bladder ina\ 
be irrigated daih through tlie suprapubic sinus with a 5 per cent solution 
ot sodium bicarbonate, as the absorbable gauze readih dissohes in weak 
alkaline solution 

-^n absorbable hemostatic packing of this kind seems to possess the 
following distinct advantages" The amount ot postoperatne bleeding 
has been greath reduced b} this material as compared to packing w ith 
ordinal} gauze or with hemostatic catheters or bags secondan hemor- 
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rhage after removal of ordinary gauze packing and the unavoidable pain 
of remoial have been done away with One other possible source of 
trouble must not be overlooked If a large amount of absorbable gauze 
has been used and it has been tightly packed in the prostatic bed, healing 
may be more rapid than the absorption of the gauze, and when the patient 
is ready to void some of the material may still be present in the loner 
part of the prostatic bed Under such circumstances the passage of a 
silk or metal catheter through the urethra mil dislodge the unabsorbed 
material and the bladder may be irrigated from belon with a 5 per cent 
solution of sodium bicarbonate 

The bleeding encountered m renal incisions of any type can be nell 
controlled m almost everj' instance by proper application of absorbable 
gauze Here again pressure for a short time is important It was 
found that 2 by 2 inch (about 5 b}' 5 cm ) four ply gauze packs and 4 by 
4 inch (about 10 by 10 cm ) four ply gauze packs are the most useful 
These pieces may be made into small tufts or wicks and placed in the site 
of incision for nephrostom}' and held in place with plain catgut mattress 
sutures 

IVhen large staghorn calculi are removed by splitting the kidney 
from pole to pole and the actively bleeding vessels ligated, a thin pad 
of absorbable gauze is placed between the halves of the kidney and held 
m place wnth three or four large mattress sutures of no 0 catgut The 
gauze IS particularly useful for the cpntrol of bleeding in renal beds 
from which large adherent kidnej’s have been removed and when a bed 
of scar tissue or an oozing bed such as those encountered in tumors 
presents a problem m hemostasis In these cases the 6 by 6 inch (about 
15 b}' 15 cm ) pieces of four pi}' gauze as a postoperativ^e packing are 
excellent They are also useful at the site of various renal incisions 
familiar to every urologic surgeon The bleeding at the site from which 
a renal specimen has been removed for biopsy is easily controlled when 
small pieces of the gauze are applied with fine mattress sutures of plain 
catgut 

The Foley-Hendrickson bag w'hich is designed especially for hemos- 
tasis with clotting agents w as found by Hendrickson to be extremelv 
effective m 470 transurethral resections of the prostate gland 

The v'alue of cloth tampons saturated with clotting agents in pro- 
moting hemostasis has been demonstrated m animals and confirmed 
climcallj The problem of control of bleeding following suprapubic 
prostatectomy has been solv ed without incurring the risk of infection and 
secondarj' hemorrhage, which so frequently have followed the use of the 
ordinaiy' gauze pack 

49 Hendnckson F C Topical Use of Clotting Agents in Surger> of the 
Prostate Gland, J Urol 55 613 617 dune) 1946 
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STEEL SUTURES 

Pou ell discusses the use of alloj stainless steel ire in the closure 
of urologic ^\ounds in 37 surgical cases Renal, ureteral and prostatic 
operations and operations on the bladder v, ere performed in these cases 
The general procedure is as follow s The w ire should be kept on a spool 
to pre\ ent kinking or tw isting The wire is cut in 8 inch (about 20 cm ) 
lengths w ith a w ire cutter or a pair of scissors and is threaded through 
a large, cun ed cutting needle Approximately 2 inches (about 5 cm ) of 
the wire is bent back after the end of the wire is passed through the 
eye of the needle Using a needle holder, the suture is carefully placed 
to approximate the wound edges in the usual stay suture technic 
The suture is inserted through skin, muscles and fascial layers in that 
order and is draw^n out the other side oi the w ound through these tissues 
in reverse order Sutures are placed eiery 3^ to l^^ inches (1 3 to 3 8 
cm ) in order to secure adequate approximation All sutures are placed 
before any is tied After the first throw is tied, the assistant grasps it 
w ith the end of a hemostat w ithout clamping The surgeon then ties the 
second throw ot a square knot, taking care to e\ert the margins of the 
skin If necessary, interrupted “dermal” sutures can be placed to 
approximate edges of skin The technic allows for rapid closure, quick 
healing, minimal tissue reaction and good functional results 

Alloy stainless steel wire possesses the following adiantages that 
would seem to make it an almost ideal suture It (1) has high tensile 
strength per unit of diameter, (2) does not gne nse to capillary action , 
(3) is malleable, (4) is not affected by any body fluids, (5) gi\es rise 
to minimal tissue reaction, (6) is relatirely easy to handle, (7) is 
inexpensne, (8) is easy' to sterilize, and (9) is able to stand repeated 
sterilization 

Its disadi antages are that (1) kinking or tiMsting weakens its 
tensile strength, (2) the ends of the suture tend to stick gloies, fingers 
of the surgeon or both, (3) there is almost complete lack of elasticity, 
and (4) wire cannot be used to suture renal parenchyma, ureter or 
^ esical w all 

W'AK WOLM3S 

Kimbrough reports on w ar w ounds of the urogenital tract and the 
treatment of neurogenic bladder (neurogenic \ esical dysfunction) 
Hematuria w as the most common sy mptom oi w ounds of the kidney , 
and the importance of consenatue treatment rather than earji explora- 
tory operation in cases of renal mjun is emphasized 

50 Powell, N B The U'e ot Allot Stainless Steel Wire n CIo '•s 
krological Wound', J Urol 56 35-45 (Juh) 1*^46 

51 Kimbrough J C ar ounds ot tlie Lrogenital Tract T k'o! 55 
Ud-189 (Feb) 1946 
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Ureteral injuries are rare probabty because they are associated with 
such se\ere injuries that death occurs before the patients reach hospital 
facilities Ureteral injuries should be repaired at the first operatne 
procedure 

Early determination of the extent of injury of the bladder is 
imperatn e, as earl}' drainage, usually by cystostomy, is necessarj in cases 
of penetrating w ounds Rarely is drainage by means of a catheter satis- 
factory In general, the important aspects of treatment in injury of tlie 
bladder are (1) control of hemorrhage and shock, (2) drainage b\ 
cystostomy and (3) repair of the w'ound 

Kimbrough states that the type and gravity of vesical d\sfunction 
depend on the location of the lesion of the brain or cord and the sex eritx 
of the damage As soon as the presence of neurogenic bladder is 
determined, insert a urethral catheter and leave it m place until the 
patient recovers, dies or undergoes cystostomy Maintain continuous 
catheter drainage (tidal or otherwise) until xesical function is lecovered, 
or It is determined that recovery will not occur Perform suprapubic 
cjstostom} at the end of four weeks, or earlier if definite exidence of 
return of x esical function is not found, provided that the general condi- 
tion of the patient is such that the operation offers reasonable hie 
expectancy 

Do not permit the bladder to become overdistended Do not depend 
on spontaneous overflow or manual expression of urine Do not depend 
on intermittent catheterization Do not leaxe the catheter in place in the 
presence of severe infection 
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mogenous transplants of blood vea eU 
experimental study 529 
Arteriography See Artenes 
Arthritis. See also Gout and under names of 
joints as Hip etc 
chronic 349 
diagnosis 351 
etiology 349 
general therapv 362 
other methods of treatment 360 
pyogenic and tuberculous 31b 
Peiter^s disease 24S 353 
rheumatoid of spme 356 
surgical treatment of 35S 
therapy with gold compounda 359 
Arthrodesis See under Hip 
Arthroplasty See Hip 

Ascorbic Acid vitamin C in ga«tnc rc«ectio'’ 
for peptic ulcer 117 

Atrophy See alao under names of organa 
and regions 

muscular dystrophy and synngomvelia 570 
Avitaminosis See under Mtamins 
Azotemia See Blood urea 

Babcock \A \A Newer methods of abdominal 
drainage 365 
Bacilli See Bactena 
Bacteria See aI«o Staphylococci etc 
Actlnobacilh See Actinomycosis 
antibacterial agents in renal surgerv 723 
streptomycin and parachlorophenol Ln surgi 
cal Infections 305 

Bartlett P W 3Ianagerflent of colortomies 

In Fifteenth Hospital Center (England) 
263 

Bavonets Incised wounds of head Inflicted bv 
121 

Bennett P L. Poliomyelitis conv3le<ccat 

treatment and related subjects 4*6 
Berg B N Gastric ulcers produced expe'i- 
mentaliy by vascular ligation 5> 

Bbajekar 31 V Strangulated Inguinal her 
nla observations In 50 cases ■*! 

Bisgard J D Bilateral lobectomj for bi 

lateral bronchiectasis 4''3 
Bladder See abo Urlnarv Tract 
foreign bodv In 235 
malacoplakia 233 

pvelllls ureteritis and evsti is cvsMca *— 
rupture 23t 
tumor 229 
Blast See Explosions 

Blevins G C Seamle-s fro ihetic baris 

technic of fabWcatlon 4^1 
Blood Diseases See Aremla c c 

Iodine studies blood iodine in ronthvro'^ 
dl ea c 541 

pre<» ure high renal hyperten«*oa 245 
pre sure high reral neuro urgtr^ fo 
hvperteasion *0'’ 

transfusion Incompatible r**” toneal iTiza 
lion fo** uremia following of ca »• 

374 
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Blood — Continued 

urea peritoneal Irrigation for uremia fol 
loinng incompatible blood transfusion re- 
port of case 374 

yes‘=els functional sumral of autogenous 
and homogenous transplants of experi- 
mental study 52$ 

vessels gastnc ulcers produced experi 
mentally bv vascular ligation 58 
vessels strangulated Inguinal bemla ob 
serrations in 50 cases 41 
Bones See also under names of bones 
benign osteogenic tumors 104 
classification of bone tumors 114 
Deformities See Abnormalities and De- 
formities Osteitis deformans Poliomyc 
litis Pickets etc 

Diseases See also Osteitis Osteochondritis 
Osteomyelitis etc 

diseases of groiring and adult bone S5 

eosinophilic granuloma 103 

Ewing s sarcoma 109 

fibroblastic tumors 105 

Fractures See Fractures 

giant cell tumors 106 

growth So 

Infections of bones and joints 324 
malignant osteogenic sarcoma 111 
medullary nailing 596 
metastatic tumors 112 
phosphatase of 91 
plasticity S7 

Tuberculosis See Tuberculosis 
tumors of bone and synovial membrane 102 
use of «inall threaded wires in treatment 
of fractures their use In fixation of 
bone grafts 170 
vascular tumors 109 

Brain partial excision of motor cortex In 
treatment of jacksonian convulsions re 
suits In 41 cases 633 

Breast effect of estrogenic hormone on ad 
vanced carcinoma of female breast 1 
Bronchi bilateral lobectomy for bilateral 
bronchiectasis 4S3 

Bronchiectasis bilateral bilateral lobectomy 
for 4S3 

Brooke S Streptoravem and parachloro 
phenol in surgical infections 305 
Bums burned and traumatized hands 24*^ 
•^treptomvcln and parachlorophenol in sur 
glcal Infections 305 

Burton J F Method of correction of ectopia 
cordis 79 

Calcification 91 
Calcinosis See Calcification 
Calcium and Calcium Compounds ab^^orptlon 
of calcium by normal and tuberculous 
subjects under different dielar\ conditions 
323 

Calculi Sec under Kidneys Ureters etc 
Cancer See aUo Sarcoma Tumors and under 
names of organs and regions as Breast 
Prostate Ureters etc 
metastatic tumors 112 
Capitulum See Humerus 
Carcinoma See Cancer 

Cardiovascular System See Vrtcries Heart 
etc 

Carpus Sec Mrlst 
Cartilage Sec Osteochondritis etc 
Caruncle See Urethra 
Ca^s See also Fractures 
hanging In compound fractures of humerus 
572 

Cellulose ab orbable hemonatic gauze 72S 


Cerebrum See Brain 
Cervix See under Uterus 
Chemotherapy See under names of diseases 
and chemotherapeutic agents as Actlnomy 
co‘«is Penicillin Sulfonamides Wounds 
etc 

Chest See Thorax 
Children See also Infants 
fractures of elbow 574 
Chondrosarcoma thoracicoabdomlnal approach 
to upper Portion of abdomen and upper 
pole of kidney 517 

Christian Schuller Disease See SchQller 
Christian Disease 

Clarke C D Seamless prosthetic hands 
technic of fabrication 491 
Clubfoot See Foot deformities 
Colics Fracture See Eadius fractures 
Colostomy management in Fifteenth Hospital 
Center (England) 2C9 
Conjunctivitis Reiters disease 24S 353 
Contracture spasm and pain in poUomyelltls 
methods of relieving 479 
Convulsions jacksonlan partial excision of 
motor cortex In treatment results In 41 
cases 03 3 

Cook E 2s Review of urologic surgery 220 
701 

Coracoclavicular Joint See Shoulder 
Colton granulomas caused by surgical silk 
and cotton sutures 37 
Coumarm Therapy See Thrombosis 
Coventry M B Conditions inroKlog knee 
joint 682 

Curtis G M Blood Iodine studies blood 
iodine in nonthyrold disease 541 
Cystitis See Bladder 

Cysts See under names of organs and regions 

Dactylitis See Fingers and Toes 
Deformities See Abnormalities and Deform! 
lies and under names of diseases organs 
and regions as Spine etc 
DIcumarol See Thrombosis 
Diet and Dietetics See >»utrItlon Mtamlns 
Dlethylstllbestrol Sec Estrogens 
Digestive System Sec Intestines Stomach 
etc 

Disk Intervertebral Sec under Spine 
Dislocations See Ankle Hip Knee Patella 
Shoulder etc 

Dltopax See Urinary Tract 
Diverticula See Intestines Urethra etc 
Donors See Blood transfusion 
Douglas R Y Vbdomlnal nctlnomycosls 434 
Dragsledt L R Patent omphalomesenteric 
duct and Its relation to diverticulum of 
Meckel 10 

Drainage See also under Appendicitis 
abdominal newer methods 3C«> 

Drc sings absorbable hemostatic gauze 7-S 
Dunlop Jlcthod See Fractures 
Duodenum Ulcers See 1 eptic Ulcer 
Dystrophy muscular atrophy and «>rIngor}C 
lia 570 

Ectopia Cordis See Heart 
Ejaculatory Ducts Sec Seminal ^ t-alcles 
Elbow fractures In children 574 
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Elliott K B Conditions Involrlng knee joint 
6S2 

Endocrine Therapy See under names of gland:» 
and hormones 

Enuresis See Urination incontinence 
Eosinophils eosinophilic granuloma of bone 
103 

Epidemiology See under names of diseases 
as Poliomyehtis etc 
Epididymis tumors 718 
Epilepsy See Conrulsions 
Epiphyses slipped femoral 199 
Erythrocytes See Anemia etc 
Estradiol Benzoate See Estrogens 
Estrogens effect of estrogenic hormone on 
adranced carcinoma of female breast 1 
for prostatic carcinoma 713 
E^lng Sarcoma See Sarcoma 
Explosion blast scrotum 236 
Extremities See also under names of bones 
artificial seamless prosthetic hands tech- 
nic of fabncation [with use of rubber 
latex] 451 
lower fractures 580 

lower use of small threaded wires in treat- 
ment of fractures 13S 
upper fractures 571 

upper use of small threaded wires in treat- 
ment of fractures 154 

Fahey J J Conditions inrolring hip joint 
191 

Farris E Abdominal actinomycosis 434 
Fascia living fascial sutures In Inguinal 
herniorrhaphy 414 
Femur See also Hip 
Epiphyses See Epiphyses 
fractures of neck 583 
fractures of shaft 5S5 
fresh fractures of neck of 191 
intertrochanteric fractures 195 3S2 
march fractures of neck, of 195 
problem of stiff knee joint In fracture of 
shaft of femur 660 

Fertman M B Blood Iodine studies blood 
iodine In nonthyrold disease 541 
Fetus See Pregnancy 
Fibrosarcoma of bone 105 
Fibula fractures of shaft of tibia and fibula 
590 

Fingers and Toes See also Foot Hand etc 
hallux valgus 207 
tuberculous dactylitis In adults 67 
Flashman F L Tumors of bone and sxnovial 
membrane 102 

Flynn 3 E Burned and traumatized hands 
249 

Flynn J p Review of urologic surgery 220 
701 

Foley Hendrickson Bag See Hemostasis 
Foot See also Ankle Fingers and Toes etc 
conditions Involving foot and ankle 201 
deformities sacral agenesis [and clubfoot} 
report of ca«e 430 
diseases of 209 
fractures 594 
"Madura See Mvcetoma 
static strain on feet 201 
trench foot and immersion foot 204 
Foramen Intervertebral See under Spine 
FoTeam fracture 575 
Foreign Bodies In bladder 235 


Fractures See also under names of bones and 
joints 

about hip joint 5S0 

at wnst 576 

Casts See Ca«ts 

Colles See Padius fractures 

complications injuries to nerves 605 

compound 605 

deformities 660 

derices for external fixation 509 
fixation with Kirschner wire 601 
healing of 611 
in foot 5*^:* 

Intertrochanteric 5S2 
malleolar 591 
of elbow in children 57^ 
of forearm 575 
of head of radius 575 
of humerus 571 

of lower extremities u^^e of small threaded 
wires in treatment 13S 
of lower extremity 5S0 
of neck of femur 5S3 
of patella 5S9 
of shaft of femur 5S5 
of spine and pelvis 602 
of upper extremities use of small threaded 
wires in treatment 15^ 
of upper extremitr 571 
operative fixation 5*^6 
problem of delayed union and nonunion o' 
662 

special 610 

transcondvlar of humerus treated by Dun- 
lop method 57** 

use of small threaded wires in treatment 
their use in fixation of bone grafL 170 
Fungi See Actinomycosis etc 

Gangrene gas 334 
Gas Gangrene See Gangrene gas 
Gaston E A Living fa'cial sutures In 
inguinal herniorrhaphy 414 
Gastrectomy See under Stomach 
Gastne Ulcer See Peptic Ulcer 
Gastroduodenal Ulcer See Peptic Ulcer 
Gastromte'^tinal Tract See Intestines Stpm 
ach etc 

Gaucher s Disease See Anemia splenic 
Gauze See Dressings 

Genitals See Genltourinarv Tract Urin-ry 
Tract and under names of genitals as 
Penis etc. 

Genitourinarr Tract See aLo Urinary Tract 
penlallin therapy as adjunct to penito 
urinary surgery ”25 
streptomvein in infections of 725 
war woundi of urogenit..! tract 731 
Ghormlev P K Conditions involving 1-nee 
joint 66S 

Gill A B Congenital dlsloc*-tlon of hip 218 
Gold Therapy See Arthritis 
Gonorrhea treatment 2-»” 

Gout 35-» 

Graham P J Conditions Involving knee 
joint 66S 

Granuloma eo'inorhillc o' bone If' 

caused by surgical silk and cotton u es 
37 

Greenberg B B Tube-culo-s die yl'sls S'- 
adults 67 

Groin anatoTv and phvc'ology o' InguJnal 
region -ilt 

Gunsho I\ouDds See Wounds 
Gutierrez P Pevlew o' urologic ^rge-- 
2.0 701 
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Hallux ^algus See Fingers and Toes 
Hand See also Fingers and Toes 
Artificial See Extremities artificial 
buTned and traumatized 2-ld 
fractures of hand and wrist G64 
Hand Schuller Christian Disease See Schuller- 
Christian Disease 

Harper F R Thoracicoabdominal approach 
to upper portion of abdomen and upper 
pole of kidney 517 

Hauser E D TS Conditiohs inrolrlng foot 
and ankle 201 

Head incised \^ounds inflicted by baronets 
121 

Heart method of correction of ectopia cordis 
79 

Heine Medin Disease See Poliomyelitis 

Hematology See Blood 

Hemorrhage See also Hemostasis etc 

traumatic rupture of liver without pene 
trating wounds study of 32 cases 613 
Hemostasis (use of Foley Hendrickson bag) 
728 

Heparin Therapy See Thrombosis 
Hepler A. B Review of urologic surger\ 
220 701 

Hernia Inguinal living fascial sutures In 
inguinal herniorrhaphy 414 
inguinal strangulated observations In 50 
cases 41 

Hemlorrhaphv See Hernia Inguinal 
Herrmann J B Effect of estrogenic hormone 
on advanced carcinoma of female breast 1 
Hill L M Jr Traumatic rupture of liver 
without penetrating wounds study of 32 
cases 613 

HInman F Review of urologic surgery 220 
701 

Hip See also Femur 
arthritis of 197 
arthrodesis 197 
arthroplasty 200 
arthroplastv In ankjlosis of 3oS 
conditions Involving hip joint 191 
dislocation 197 
dislocation congenital 218 
fractures 1*16 580 
neurectomv for arthritis of 198 
osteoarthritis of 198 

Holbrook T J Partial evcision of motor 
cortex In treatment of Jacksonian con 
vulslons results In 41 cases 633 
Holden AA D Treatment of deep venous 
thrombosis with reference to subcutaneous 
injection of heparin and use of dicumarol 
183 

Hormones Estrogenic See Estrogens 
Hufnagel C A Permanent Intubation of 
thoracic aorta 382 
Humerus fractures 571 

t^anscond^lar fractures treated by Dunlop 
method 574 

lOdatid of Morgagni See Testes 
H>dronephrosls 701 
Hyperparathyroidism See Pa rath vroid 
Hjpertenslon See Blood pressure high 
HjTcrtrophy See Prostate 

Ileum See Intestines 
Ileus See Intestines 
Immersion Foot Sec under Foot 
Incontinence See Lrinatlon 
Infantile Paralvsls Pollom^elill^ 


Infants congenital hjpertrophic pyloric steno 
sis 555 

Infection See also Wounds and under names 
of bacteria 

of bones and joints 324 
surgical streptomycin and parachlorophcnol 
in 305 

treated with penicillin 326 
Inguinal Region See Groin 
Injuries See Trauma and under names of 
diseases organs and regions as Head 
Knee etc 

Instruments See also Apparatus; 

management of colostomies In Fifteenth 
Hospital Center (England) 269 
Intervertebral Disks See Spine 
Intestines management of colostomies in Fif 
teenth Hospital Center (England) 269 
newer methods of abdominal drainage 363 
patent omphalomesenteric duct and its rela 
tion to diverticulum of Meckel 10 
strangulated inguinal hernia observations 
m 50 cases 41 
Ulcers See Peptic Ulcer 
Iodine and Iodine Compounds blood Iodine 
studies blood Iodine In nonthyroid dis 
ease 541 

Irwin C E Infantile parahsls 443 
Ivins J C Conditions Involving knee joint 
668 


Jackson A E Conditions Involving knee joint 
682 

Jackson A S ^ondraInage and early ambu 
lation In cases of perforative appendicitis 
644 

Jacksonian Convulsions See Convulsions 

Janes J M Conditions involving knee oint 
668 

Jaws conditions Involving 699 

Jejunum See Intestines 
Ulcers See Peptic Ulcer 

Jenkins H P Patent omphalomesenteric 

duct and Its relation to diverticulum of 
Meckel 10 

dc Jesus ZerbinI E TItamln C In gastric 
resection for peptic ulcer 117 

Johnson E W Conditions Involving knee 

joint 682 

Joints See alto under names of Individual 
joints as Elbow Hip Knee etc 
infections of bones and joints 324 
Inflammation See Arthritis 
Tuberculosis See Tuberculosis 


Kenny Treatment See Poliomyelitis 


Kidneys See also Urlnarv Tract 
anomalies 220 702 
arteriography 707 
calculi 222 702 
Diseases See Hydronephrosis 
nephroptosis 220 , . it«,T-in- 

peritoneal Irrigation for uremia »• 

incompatible blood transfusion ^*74 


polycystic disease 223 . 

prevention of renal complications by 
peutic employment of 


tion 724 ,, 

pyelitis ureteritis and cystitis cystica * — 
renal hypertension 245 . „ -m 

renal neurosurgery for hypertension • 
surgery antibacterial agents In 
thoracicoabdominal approach to 
tion of abdomen and upper pole of t 


517 

tuberculosis 22^* 707 
tumors 221 704 
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KlfM-liner “Metliod See Fractures 
Kite J H Congenital deformities <^1 
Kittle C T Patent omphalomesenteric duct 
and its relation to diverticulum of Meckel 
10 

Knee See also Patella, Semilunar Cartilages 
administration of penicillin in o^teomre- 
litis by knee joint method 326 
cartilage pathognomonic sign for erst of 
188 

conditions involving knee joint 6b8 CS2 
congenital anomalies 6t0 
dislocations 676 
Internal derangement 673 6^3 
pathologic conditions of 670 
Pellegrinl-Stleda disease 6*^6 
phvsical medicine 687 

problem of stiff knee joint in fracture of 
shaft of femur, 660 
roentgen diagnosis 6S2 
roentgenologic examination 677 
surgical procedure 67S 
^rounds of 6S3 
uounds and Injuries of 672 
Kristoff F A Ruptured Intenertcbral disk 
in cervical region report of 20 cases 2S7 
Kuhns J G Chronic arthritis 3^*1 
Kuntscher 'Nalls See under Fractures 


Latex See under Repins 

Legs See Extremities Foot Knee and under 
names of bones 

Artificial See Extremities artificial 
l•e^vin P Infections of bones and joints 324 
Lichtor \ Sacral agenesis report of case 
430 

Ligaments See Ankle Knee 
Triangular See Mrlst 
Ligatures See Sutures 

Liver {raumatfe rupture tvlthout penetrating 
wounds sludv of 32 cases C13 
lobectomy See under Lungs 
Lorhan P H Isolated paralvsls of «erratus 
magnus following surgery report of case 
t5C 

Lucite See under Methacrvlatcs 
Lungs See also Thorax etc 
biliteral lobectomy for bllateni bronchiecti 
sb 483 


McBride R b Peritoneal irrigation for 
uremia following incompatible blood trans 
fusion report of case 374 
McCarroll H P Vse of small threaded vrire^ 
In treatment of fractures fractures of 
lower extremities 138 

Lse of small threaded wires In treatment 
of fractures fractures of upper extremi- 
ties 154 

Lse of small threaded wires in treatment of 
fractures their use in fixation of hone 
grafts 170 


Madura Foot See Mycetoma 
MalacoplaUa See Bladder 
Malleoli fractures 391 
Mammary Gland See Breast 
Mandible See Jatvs 

^ ^ Functional siimral of autog 
homogenou'? transplants c 
Map experimental study 329 

Varm See under Femur 

l See Jaws 

rontT w! Partial excision of moto 
'lon^ treatment of jacksonian convul 

'0^ results m 41 cases 633 


Aleckel s Diverticulum See Inte^^tine* 

Medicine Military See Military 3Iedicine 
Medin Heine Disease See Pollomveliti_ 
Meniscus See Semilunar Cartilages 
iiesentery strangulated inguinal hernia ob- 
servations In 50 cases **1 
Methacrylates perm*.nent Intubation of thor- 



Methenamine See Urinarv Tract 
Melhvi Methacrylate See Methacrvlates 
Myerdlng H Vl Tumors of bone and syn- 
ovial membrane 102 
Micturition See Urination 
Militarv Medicine burned and traumatized 
hands 24^ 

Incised wounds of head inflicted bv bavoncl«: 
J21 

internal derangement of knee 6s3 
management of colo«tomies in Fifteenth Hos- 
pital Center (England) 26*^ 
march fractures of neck of femur 1*^5 
static strain on feet 201 
trench foot and Immersion foot 204 
Montgomery R P Conditions involving foot 
and ankle 201 

Muirhead E E Peritoneal irrigation for 
uremia following incompatible blood tram 
fusion report of case 374 
Mu<cles Atrophv See Atrophy muscular 
disorders 570 

Dystrophy See Dvstrophv mUwCular 
Paralysis See Paralysis 
traumatic degeneration of bead oi ta tree 
nemius muscle 6S7 
Mycetoma 330 S3S 

Nafe C A Congenital hvpertrophic pvloric 
stenosis 335 

Karcosis See Ane«the«ia 
Keck conditions involung 6«6 
Nephrectomy See under Kldne>' 

Nerves See also Paralysis 

Blocking See under Anesthesia 
injuries fracture complication* b03 
neurectomy for arthntL. ut hip I'^i 
neuromuscular disorder*: evclu ive of polio 
mvelitis 565 
traumatic conditions j 71 
Nervous System See Brain Neiae- '^pin-1 
Cord etc 

Neurosurgerv See under Kidnev 
Nicola T Condition* involrinp boulder 

neck and jaw 68*^ 

Nipple See Breast 
Nucleus Pulposu*: See under Spine 
Nutrition congenital malformation* indu ed 
bv maternal nutritional deflciencv 


i'Conor V J Peview ot uroIogK *urgerv 
220 701 

idom G L Puptiired mtervetebral di ^ n 
cervical region report of 20 ca e 
► Donoghue D H Fracture' ’ I 
hutments streptomycin andj^ara hl^rophenul 
in. surgical infections 303 
Omphalomesenteric Duct patent ^nd it 
relation to diverticulum ot Met el 1“ 
Jperating Pooms See Surgerv 
Irchitis See Te-te* 

)rr T G Granulomas c-used bv urg 
silk and cotton sutures 37 _ 

Alodified technic for total ga’^ rec omv - 
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Orthopedic Surgery progress for L945 review 
prepared by Editorial Board of American 
Academy of Orthopaedic Surgeons 85 
191 316 445 566 660 
syphilis as it affects orthopedic surgery 333 
Orthopedics See Bones Tractures Polio- 

myelitis etc 
Os Centrale See T^rist 
Osteitis deformans S" 
fibrosa fibrous dysplasia of bone S9 
fibrosa cystica 102 
Osteoarthritis of hip 198 
Osteochondritis 87 

Osteomyelitis acute penicillin in treatment 
331 

administration of penlciilm by knee joint 
method 326 

sulfa drug therapy in management of 327 
use of sKm grafts 325 

PadtHa F L Conditions inrolrlng knee 
joint 668 

Tumors of bone and synovial membrane 102 
Paget s Disease of Bones See Osteitis 
deformans 

Pain See under Foot Shoulder etc 
spasm and contracture in poliomyelitis 
methods of relieving pain 479 
Palsy See Paralysis 

Parachlorophenol and streptomycin In surgical 
Infections 205 

Paralysis See also Poliomyelitis 
cerebral palsy 5C8 

delayed paraplegia following fractures of 
vertebrae 666 

Infantile See PoliomyelUls 

Isolated of serratus magnus following 
surgery report of case 656 
Paraplegia See Paralysis 
Parathyroid 88 

Paschaii J Jr Conditions involving knee 

joint 6S2 

Patella See also Knee 
chondromalacia CS7 
dislocation recurrent 6S2 
fractures 589 

recurrent dislocation surgical technic and 
results of treatment 6SS 
Pellegrini Stleda Disease See Knee 
Penicillin administration in osteomyelitis by 
knee Joint method 320 
Therapy See Genitourinary Tract Infec 
lions Osteomyelitis etc 
penis tumors 718 
Pentotbal See Anesthesia 
Peptic LIcer gastric ulcers produced expert 
mentally by vascular ligation 5S 
surgical treatment recent experience at 
1^5 Angeles General Hospital 390 
vitamin C In gastric resection for 117 
Peritoneum peritoneal irrigation for uremia 
following Incompatible blood transfusion 
report of case 374 
Peritonitis See also Appendicitis 
nondrainage and early ambulation In ca*e5 
of perforative appendicitis (>Tith peri 
toaltls or ab'cesK formation) 644 
Peterson L T Fracture defonnllles 666 
Phalanges Fee Tinkers and Tots 
Phelps Vi 'f Veuforru cuiir disorders ox 
elusive of pollorayelltls 566 
Phosphatase of bone 91 

PUcher C Partial excision of motor cortex 
in treatment of J-cksonlan convulsions 
remits In 41 cases 633 


Plls A B Conditions involving knee Joint 
682 

Tumors of bone and synovial membrane 102 
Plsanl A J Pathognomonic sign for cyst 
of knee cartilage 1S8 
Plaster Technic See Casts 
Plastic Surgery See Surgery plastic 
Plastics See under "Methacrylates Resins 
Poliomyelitis as affected by Intake of vitamin 
B complex 465 

complications and sequelae 455 
conraicscent treatment and related sub- 
jects 476 
diagnosis 447 

diagnosis and early treatment 476 
cpidemiologj 461 
epidemiology and statistics 449 
etiology and pathogenesis 445 
esn^erlmenlal effect of fatigue chilling and 
mechanical trauma on resistance to 466 
Infantile paralysis 445 
Infantile paralysis, research 459 
methods of relieving spasm pain and con 
tracture 479 
pathology 463 
prevention 448 

suggested new treatment 465 
sunej of epidemics and series of patients 
481 

vims 459 

Polyarthritis Sec Arthritis 
Pregnancy congenital malformations tadaced 
by maternal nutritional deficiency 91 
etiology and pathogenesis of poliomyelitis 
445 

pyelitis of 707 
Prepuce See Penis 

PrJgot A Traumatic rupture of H\cr without 
penetrating wounds , study of 32 ca*es 
623 

Prostate cancer 227 733 
cavitary 229 
hypertrophy 228 713 
Prosthesis Sec Extremities artificial 
Prout H Surgical treatment of peptic ulcer 
recent experience at Los Angeles General 
Hospital 

Pseudarthrosls 667 
Ptosis See under Kidneys 
Pyelitis See Kidneys 
Pyelography urography 727 
Pyelonephritis 707 

Pylorus congenital hypertrophic stenosis 5*>5 
Pyuria Sec Urinary Tract Infections 

Rachitis Sec Ridels 

Radius fracture of head of 5T5 

fracture treatment of znalunlled Colics s 
fractures 664 

PecKIInghau^en s Disease Sec Osteitis fibrosa 
Reiter s Disease face \rthrltts ConluncJlvltls, 
Lrelbra Inflammation 
Research Infantile paralysis 459 
Pesins seamless prosthetic hand ttchnie of 
fabrication fwith use of rulber UUxl 
491 

rheumatism See Arthritis 
Plclcts, 90 

roentgen Rays See under Knee 
Rountree C R Fractures 571 
Rubber Sec under Resins 
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Sacrum agenesis, report of case 430 
Sarcoma See Cancer Chondrosarcoma Fibro- 
sarcoma Tumors and under names of 
organs and regions 
Ewing’s 109 

malignant osteogenic 111 
Schlesinger P T Tuberculous dactylitis In 
adults 6t 

Scholl A J Review of urologic surgery 220 
701 

SchOller Christian Disease metabolic lesions 
103 

Scrotum blast 236 
Scurvy 90 

Semilunar Cartilages See also Enee 
pathognomonic sign for cyst of knee cart! 
lage 1S8 

Seminal Tesicles seminal vesiculitis 722 
Shoulder See also Clavicle Humerus 
dislocations CS9 
other conditions of 695 
surgerv of shoulder girdle 6*^4 
Siegling J A Diseases of growing and adult 
bone 85 

Silk granulomas caused by surgical sUk and 
cotton sutures, 37 
Skeleton Sec Bones 
Sk-ull See Cranium 

Small 4 B Peritoneal Irrigation for uremia 
following incompatible blood transfusion 
report of case 374 

Smith A DeF Tuberculosis of bones and 
joints 316 

Sodium chloride peritoneal Irrigation for 
uremia following incompatible blood trans 
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